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ABSTRACT 

This dissertation is based upon the postulate that cognitive func- 
tions are related to previous learning and to the personality traits of 
the individual. More specifically the major hypotheses were that concept 
attainment performance can be altered by operant verbal conditioning and 
that individuals possessing certain personality traits will condition 
more readily than those who possess dissimilar traits. The two major ex- 
perimental hypotheses tested were: (1) In a concept attainment task of 
a high level of difficulty, individuals who are preconditioned aversively 
to attributes which are relevant to these concepts will perform at a lower 
level than similar individuals who have not been so conditioned. (2) In- 
troverts will condition more readily than extraverts and will therefore 
show a lower performance than extraverts in a cognitive task where both 
groups have been conditioned to avoid relevant cues. 

Using the Maudsley Personality Inventory and a concept attainment 
test, a sample of 80 subjects was drawn from first and second year stu- 
dents in Educational Psychology. 40 extraverts and 40 introverts were 
arranged into an experimental and control group such that they were matched 
on the dimensions of extraversion-introversion, sex and performance on 
the concept attainment test, 

In the experiment, subjects in the experimental group were given 
a semantic differential to determine their responses to the color black, 
They were then given a colored form discrimination test in which they re- 
ceived negative reinforcement for their selections on the black items. 
The purpose of the latter was to condition subjects aversively to the 


color black in test items. Subjects were then given the Concept Attain- 
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ment Test in which black figures were relevant attributes on some of the 
items. Finally subjects filled out another copy of the semantic differen- 
tial. Control groups received the same treatment except that the form 
discrimination test was omitted. 

An analysis of variance of the concept attainment scores revealed 
a significant difference between the experimental and control groups. 
This was particularly significant on the subscores on the items where 
black was a relevant attribute. There were no significant differences be- 
tween extraverts and introverts or between males and females. A compari- 
son of the ratings for the concept black on the semantic differentials in- 
dicated that the greatest shift occurred for the experimental group on the 
evaluative scale, relative to the other scales and to the shifts of the 
control group. The hypotheses concerning cue affect and concept attain- 
ment were supported whereas the hypothesis concerning extraversion-intro- 
version and conditionability was rejected. It was concluded that concept 
attainment performance can be altered by operant verbal preconditioning 
and that extraversion-introversion is not a relevant dimension to this 
form of conditioning. 

The findings of the study are generally consistent with the cogni- 
tive theories of Bruner but provide no support for the relevant aspects 


of Eysenck's theory of personality. 
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CHAPTER I 
INTRODUCTION 


The past few decades have brought many exciting developments in 
psychology. Theory and research in the major areas such as personality, 
learning, and cognition have expanded immensely. In addition, a number 
of new fields have arisen which hold great promise for the extension 
of knowledge in psychology. Many of these developments attest to the 
vast number and complexity of the variables which occur in psychology. 
This has emphasized the ever present need to examine methodological ap- 
proaches and strategies both in theory building and in research, 

A recent trend in methodological approaches has been the systemat- 
ization of the use of intervening variables and hypothetical constructs, 
Although this is by no means new to scientific theory construction, the 
use of such concepts has proven to be very helpful in providing a frame- 
work for observed data and in lending direction to research. In brief, 
the use of intervening variables and hypothetical constructs has estab- 
lished a closer and more effective relationship between theory and re- 
search, 

In any rapidly developing science, and also in psychology in so 
far as it is a science, the close relationship between theory and re- 
search is of prime importance. Theory usually provides direction to 
research and research on the other hand provides the foundation for the- 
ory. These roles are often reversed however; research frequently sug~ 
gests theory, and theory in turn provides the foundation for research, 


Thus there is a mutual interaetion as knowledge progresses. 
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This interchange in roles between theory and research is mediated 
by intervening variables and hypothetical contructs. Research can ei- 
ther suggest intervening variables and hypothetical constructs which 
are ultimately used in theory construction or it can investigate those 
which are already a part of some theory. 

The research of this dissertation takes the latter as its point 
of departure. It is an attempt to relate a number of theoretical con- 
structs in personality and cognition. These have been selected from 
different points of view and are examined within the context of verbal 
conditioning and the performance of cognitive tasks. It is hoped that 
the experimental hypotheses selected will clarify to some extent the 
relationship of these constructs and that the results of the experiment 
generally will cast some light upon their interactions in cognitive be- 


havior. 
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CHAPTER II 
THEORETICAL BACKGROUND 


Fundamentally, the experimental work of this dissertation is based 
upon the personality theories of Eysenck and the perceptual and cogni- 
tive theories of Bruner. This chapter presents an overview of these 
theories as they relate to the experiment and outlines some of the prin- 
ciples of learning and conditioning which constitute an introduction 
to the problem. Since the aforementioned theories are themselves based 
largely upon earlier work and earlier theories, it is necessary to out- 


line some of these as well. 


I THE PERSONALITY THEORY OF EYSENCK 


Pavlov (Anrep, 1927) had originally postulated 3 major dimensions 
of the nervous system. He spoke of the strength of the nervous proces- 
ses, the equilibrium or balance between the processes and finally the 
mobility of these processes. Pavlov also postulated the existence of 
two basic functional neural processes; these were excitation and inhi- 
bition. The first he understood to be something that increased the 
power of conduction in the C.N.S. of the links which existed between 
the conditioned stimulus and the response. Thus Pavlov considered ex- 
citation to be a central function in conditioning. Inhibition was an 
opposing function whereby responsiveness decreased and the conditioned 


response gradually became extinct. 
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The personality theory of Eysenck finds its origin in the early 
work of Pavlov. Eysenck rejected psychoanalytic concepts as inadequate 
and speculative and made a strong plea for the formulation of a perso- 
nality theory which is rooted in experimentally verifiable data. He 
stated that a scientific theory of personality requires more of a foun- 
dation than the clinical judgment of the theorist; it must be based 
upon principles which can be tested empirically and which lead to fur- 
ther experimental hypotheses. 

Eysenck proposed a model of behavior in which personality theory 
forms a link between the physiological and social aspects of psychology. 
In his system there is a causal chain from the basic concepts of ex- 
citation and inhibition to conditioning, extraversion-introversion and 
finally to social organization and the formation of attitudes. Briefly 
stated, individual differences in excitation and inhibition are believed 
to be related to differences in conditioning and to the personality 
traits of extraversion and introversion. Social organization and atti- 
tude formation are in turn related to the latter, 

Eysenck adopted the concepts of extraversion-introversion from the 
original formulation of Jung (1921) who spoke of extraverted and intro- 
verted tendencies regarding the libidinal energy of the individual, 

In the extravert, the energies are directed toward the outer world, to 
ward things and toward society, whereas the introvert directs his ener- 
gies inward toward inner mental states. Eysenck isolated these dimen- 
sions of personality by factor analysis and postulated further that these 
behavioral patterns are related to excitatory and inhibitory potentials, 


or more generally, to certain types of nervous systems. 
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Eysenck (1957a, p.114) expressed this formally in his Postulate of In- 


dividual Differences: 


Human beings differ with respect to the speed with which 
excitation and inhibition are produced, the strength of the 
excitation and inhibition produced, and the speed with which 
inhibition is dissipated. These differences are properties 
of the physical structures involved in making stimulus re- 
sponse connections, 


He related these differences to personality in his topological postu- 
late which states in part (loc. cit.): 


Individuals in whom excitatory potential is generated slowly 
and in whom excitatory potentials so generated are relative- 
ly weak, are thereby predisposed to develop extraverted pat- 
terns of behavior... Individuals in whom excitatory poten- 
tials so generated are strong, are thereby predisposed to 
develop introverted patterns of behavior . 


This postulate also relates strong reactive inhibition to extraversion 
and weak reactive inhibition to introversion. 

Although Eysenck found it necessary to define excitation and in- 
hibition more distinctly to concur with present learning theory, the 
concepts are essentially similar to Pavlov's original formulations. 
Pavlov distinguished external and internal inhibition which Eysenck 
described as temporal and spatial inhibition. Eysenck's approach to 
learning and conditioning as well as inhibition is expressed in his 
Law of Temporal Inhibition (1957a, p.46): 


Whenever a stimulus-response connection is made in the 
central nervous system, both positive (excitatory, facil- 
itative) and negative (inhibitory, obstructive) changes 
occur in the neural media responsible for the transmis- 
sion of the impulse, The former type of change is re - 
sponsible for conditioning and learning and makes easier 
the passage of the neural impulse linking stimulus and 
response; the latter type of change is responsible for 
unlearning and extinction and makes more difficult the 
passage of the neural impulse linking stimulus and re- 
sponse. 
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According to Eysenck's eRcuEs extraversion and introversion then are 
more than behavioral tendencies; they are personality traits which 
are related to constitutional factors. The theory might then be pro- 
fitably considered according to three levels. The basic level of ex- 
citation and mapibreton:-the experimental level of conditioning or 
learning and perception, and finally the behavioral level of perso- 
nality traits leading to social behavior. Principles from the higher 
levels are derived from those of the lower levels. In accordance 
with Eysenck's criterion of a good theory, his basic hypothesis of an 
excitation-inhibition balance has led to a considerable body of ex- 
perimental work in the areas of perception and learning. Eysenck and 
his co-workers studied excitation and inhibition through figural af- 
ter-effects, rotation effects and perceptual fluctuation. Learning 
experiments were concerned with reminiscence, serial learning posi- 
tion effects and retroactive inhibition. 

One important derivation of Eysenck's topological postulate is 
that since introverts generate excitatory potentials quickly and in- 
hibitory potentials slowly and weakly in contrast to extraverts where 
the converse is true, introverts should condition much more easily 
than extraverts. Eysenck and his co-workers have produced experimen- 
tal evidence to support this. Other psychologists hawever, following 
in the behavioristic tradition of Hull and Spence have produced ex-~ 
perimental evidence to indicate that it is not extraversion-introver- 
sion which causes differences in conditionability but drive in the 
form of anxiety. The details of this controversy are summarized in 


Chapter III. 
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The prime importance of conditionability to Eysenck's theory 
lies in the fact that it forms the crucial link between the person- 
ality level of his behavioral model and the basic level of excitation 


and inhibition. 


II THE COGNITIVE THEORY OF BRUNER 


Bruner's theory of cognition, like some of the theories of ear- 
lier psychologists, is closely related to perceptual theory. Two 
of his earlier studies on perception (Bruner and Postman, 1947 and 
Bruner and Goodman, 1947) indicate some relationship to the cognitive 
theories of his later publications. 

Bruner (1957a) adopted a molar approach to perception and cog- 
nition; he stated that all perception is generic in the sense that 
it is essentially a categorization process, The act of perceiving 
then involves a progression from clues to categorical identity. What- 
ever is perceived achieves its meaning from a class of percepts with 
which it is grouped. Accordingly, perceptual learning then involves 
the establishment of coding systems. These systems constitute the 
basic theoretical constructs of his theory. They are the means by 
which the individual structures perceptual events and makes predic- 
tions about them, 

Bruner (1957a, pp.130-132) described the categorization process 
in terms of (1) preliminary and rough categorization; (2) a cue search 
during which there is maximum cognitive openess; (3) a confirmation 
check during which there is some closure in the identification process 


and (4) confirmation completion where the congruent cues are fitted 
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to a category and irrelevant ones are gated out or no longer considered. 
Briefly stated then, Bruner's position is that perception is a decision 
making process involving the identification and use of discriminatory 
cues which are ultimately fitted to categories. Much of the quality 

of perceptual and cognitive functioning then is a function of category 
accessibility. 

Bruner (1957a, pp.134-137) further described some of the media- 
tional processes which affect category accessibility, including group- 
ing and integration, where perceptions are arranged in some order and 
integrated with former perceptions; access ordering or the degree of 
accessibility of categories which he considered to be related to the 
context of perception, and a match-mismatch process which specifies 
the extent to which certain stimuli fit a category and therefore end 
the cue search. 

Perception, according to Bruner (1957a, p.138) also involves a 
gating process which filters the perceptual input. He proposed this 
as an explanation of why categorization sometimes fails, and suggested 
that the gating and filtering process might explain the phenomena of 
perceptual defense, perceptual vigilance, a number of forms of set, 
and the reduced veridicality of perception under stress. The cogni- 
tive counterpart of what is commonly called repression, where the in- 
dividual does not perceive emotionally negative material, may be a 
function of the reduction of estimated probability of occurrence or it 
may be a narrowing of category width which reduces accessibility or 
perceptual readiness. 

Bruner's general cognitive model of behavior can be extended to 


include some of the experimental findings on selective attention, The 
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fraction of the total stimuli to which the individual attends, to the 
exclusion of the rest, might then be described as those which are be- 
ing matched to available categories. In a similar manner, those which 
are not being attended to can be described as being gated out. 

Bruner's cognitive theory lends itself rather directly to a the- 
ory of concept formation and concept learning. The categorization 
process or perception is basic in behavior at the conceptual level. 
Bruner defines a concept as a category or a class of stimulus events 
which elicits a common response. Concepts then are essentially clas- 
ses of information which are manipulated by the use of formal coding 
systems. Language is an eminent example of such a coding system. 
The construction of a formal model or a theoretical construct then is 
essentially the creation of an efficient coding system that permits 
reasoning which reaches beyond the data given. Bruner (1957b, p.64) 
describes this abstraction process as emptying the problem of its 
specific contents. 

The formation of concepts then involves the invention of cate- 
gories in response to events. The attainment of concepts involves 
the search for relevant attributes of some object or event by which 
it may be considered to fit or not to fit a given category. Experi- 
mentally the process involves the selection of an array of instances 
which have a number of attributes and values. A sequence of decisions 
follows where some of these are tentatively withheld and ultimately ac- 
cepted as either correct, incorrect, or indeterminate. Bruner (1956, 
p.83) described the sequence of decisions in concept attainment as the 
strategy. Further research in the nature of concept formation has led 
to the identification of various kinds of strategies in concept attain- 
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III CONCLUSION 


The theoretical model of cognitive behavior as described by Bruner, 
and Eysenck's personality theory form the background for the experiment 
of this dissertation. According to Eysenck's theory of personality, the 
traits of extraversion and introversion are related to differences in 
neural capacities for excitation and inhibition; these differences in 
turn result in a difference in the extent to which individuals will con- 
dition. Individuals selected on the basis of the personality traits of 
extraversion and introversion will then show concomitant differences in 
conditionability. According to Bruner's cognitive theory, perceptual 
and cognitive behavior involves a categorization, decision-making func- 
tion which is influenced among other things by a gating or filtering of 
the perceptual input. The latter aspect of Bruner's theory is derived 
in part from experimental work in perception where it was demonstrated 
that certain preliminary experiences, particularly preliminary condi- 
tioning of certain cues, results in the modification of subsequent per- 
ceptual and cognitive behavior which includes these cues. 

The experiment is designed to relate Bruner's theory of percep- 
tual and cognitive behavior to Eysenck's theory of personality through 
the common element of conditioning. Since extraverts and introverts 
differ in the ease and extent to which they condition, they should 
show differences in cognitive performance on tasks where conditioned 
cues are relevant. The cognitive tasks selected for the experimental 
procedure are drawn from the experimental work of Bruner and his asso-~- 


ciates and therefore are suited to the theoretical orientation outlined. 
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CHAPTER III 


SUMMARY OF RELATED RESEARCH 


Over the past two decades, the research in cognition and perso- 
nality has been so extensive that it is difficult to select articles 
for inclusion in a summary of this kind. A summary of all the avail- 
able literature in personality, verbal conditioning and cognitive func- 
tioning would be inappropriately cumbersome. Consequently only those 
studies which deal more or less directly with conditioning as related 
to extraversion-introversion, to concept attainment and perception 
are included. Even in these areas the review is not comprehensive; 
in some cases only a few studies are included which are believed to 
be representative of the research in their respective areas. 

An interesting controversy arose in the literature over the per- 
sonality variables related to conditioning; a number of hypotheses 
contrary to Eysenck's theoretical position were advanced and experi- 
mentally supported largely by American researchers. These are included 
under the section on conditioning and personality. In concept forma- 
tion and concept attainment, only a few studies are included which in- 
vestigated relevant personality and situational variables and those 
dealing with the preconditioning or alteration of cues, 

Conditioning and Extraversion-Introversion 

Franks (1956) investigated conditioning and its relationship to 
personality using 20 neurotic introverts, 20 neurotic extraverts and 
20 normal subjects. Using eyeblink conditioning and sound as the con- 


ditioned stimulus, he found that in terms of both conditioning and ex- 
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tinction, the neurotic introverts conditioned most readily, and the 

neurotic extraverts conditioned least readily. The normal subjects 

ranged between the other groups and were not significantly different 
from either group. 

In another experiment, Franks (1957) found a significant nega- 
tive correlation (-.46) between conditioning and extraversion and no 
relationship between conditioning and neuroticism. 

Vogel (1960) used G.S.R. conditioning and found that introverts 
conditioned much more readily than extraverts. 

Spence (1958) advanced another theory of conditionability based 
upon the principles of Hull. Hull stated that excitatory potential 
was a multiplicative function of drive and habit strength. Spence 
equated Taylor's concept of manifest anxiety with Hull's concept of 
drive and thus hypothesized that conditioning was related to manifest 
anxiety. Spence and Farber (1953) and Spence (1958) report research 
to support this hypothesis. Recently Spence (1964) has published a 
review of some 25 studies dealing with conditioning and anxiety. Out 
of the 25 studies he reviewed, he found 21 to be in favor of his hy- 
pothesis. 

Eysenck's reply (Eysenck 1957, Ch. IV) to the Spence-Taylor hy- 
pothesis was that the high anxious subjects were neurotic and intro- 
verted and conditioned because of introversion. He stated that the 
Taylor Manifest Anxiety Scale was a good measure of neuroticism, and 


that neuroticism tends to correlated with introversion. 


Field and Brenglemann (1961) investigated the importance of drive 


and excitation-inhibition balance to eyelid conditioning. They found 


no relationship between eyelid conditioning and any of the following: 
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drive level, neuroticism, anxiety and extraversion~-introversion. Their 
findings indicated that conditionability was related to rigidity. 

Becker and Matheson (1961) investigated G.S.R. conditioning, 
anxiety and extraversion-introversion and found no evidence of a rela- 
tionship between extraversion and conditioning and only suggestive evi- 
dence of a relationship between conditioning and anxiety. 

A recent study by Lovibond (1963) investigated conditioning in 
relation to both neuroticism and extraversion-introversion and found 
that neither dimension was related to conditioning scores. 

Rechtschaffen (1958) investigated extraversion-introversion as 
related to neural satiation and reactive inhibition. He hypothesized 
that extraverts would develop greater visual after-effects than intro- 
verts and that they would also develop more reactive inhibition. He 
found no support for either hypothesis. 

It is clear from the foregoing that the relationship of condi- 
tioning to extraversion-introversion remains unclear. Eysenck (1962) 
wrote as follows: 

Clearly the search for a satisfactory conception of 

conditionability and its relation to personality 

variables is only at the beginning; it may be surmised 

that the outcome will throw new light, not only on 

personality development and breakdown, but also on the 

very concept of conditioning itself. 

He stated that there were still far too many uncontrolled variables 
in conditioning experiments to permit decisive conclusions. 
Some of the early work on the measurement of extraversion is re- 


ported by Freyd (1924) and Heidbreder (1926). Carrigan (1960) published 


a comprehensive review of the development of these concepts beginning 
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with Jung's original formulation. She concluded that these dimensions 
are defined differently by various psychologists, that there is no 
well defined evidence for the unidimensionality of these traits and 
that their sources are as yet unknown. Cattell (1957) presented evi- 
dence to show that it is environmental and Eysenck (1956) presented 
evidence which indicates that it is hereditary. 

Eysenck and Eysenck (1963a) report a factor analytic study in 
which they investigated some of the underlying traits of extraversion. 
They identified two second order factors which they termed sociability 
and impulsiveness. They related these factors to the American concep- 
tion of extraversion which emphasizes sociability and ease in inter- 
personal relationships, and the European conception which emphasizes 
impulsiveness and weak super ego controls. Eysenck and Eysenck (1963b) 
validated the questionnaire rating assessment of extraversion and neuro- 
ticism by comparing ratings made by others on extraverts to their self 
ratings on the extraversion scale. There was a high correlation be- 
tween rated and self rated behavior (.88) It was somewhat lower on 
the neuroticism scales. 

Verbal Conditioning and Personality Variables 

One of the first attempts to relate conditioning to personality 
was that of Darrow and Heath (1932). In an extensive study which in- 
volved a large number of physiological variables and personality vari- 
ables, they found extraversion to correlate with higher physiological 
reactivity. 

Eysenck (1959) reported a study in which he found that introverts 


condition much more readily than extraverts in a verbal conditioning 
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situation. He selected neurotic extraverts and introverts using the 
M.P.I. and reinforced the pronunciation of words which were shown to 
subjects on cards. Introverts conditioned more readily than extraverts 
to a significant extent. 

McNair (1957) showed that a subject's rate of responding verbally 
to pictures could be significantly influenced by verbal reinforcement 
and that this could take place without the awareness of the subject. 

Eriksen and Kuethe (1956) showed that on a word association test 
subjects repressed words which were punished. They described an ana- 
logue to show that implicit verbal behavior or thoughts are S-R sequences 
which follow the same reinforcement laws as other behavior. 

McDonell and Inglis (1962) found no significant relationship be- 
tween the rate of conditioning or extinction and extraversion-introver- 
sion, They selected 65 students as subjects using the M.P.I. The ex- 
periment involved verbal conditioning in a sentence construction task. 

Regarding operant conditioning, Staats (1961) related the concept 
of verbal habit family hierarchies to verbal meaning and verbal con- 
cepts and showed how Hull's concept of a fractional anticipatory goal 
response is part of the process of concept learning. He related this 
interpretation of meaning to operant verbal conditioning. In an earlier 
publication, Staats, Staats, and Biggs (1958) reported an experiment in 
which the meaning of verbal stimuli was changed by associating them 
with others which had evaluative meaning. The change in meaning was 
measured by a semantic differential, Color names such as red and yellow 


shifted in meaning to the subjects through associative conditioning. 
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Lipton and Blanton, (1957) studied the relationship between mean- 
ing as a dependent variable and mediated generalization. Meaning was 
established by pretraining on a concept formation task. Mediated gener- 
alization was measured in terms of the amount of G.S.R. conditioning. 
They concluded that the manipulation of experimental conditions can lead 
to predictable changes in meaning. 

Concept Attainment and Related Variables 

Baggaley (1955) interpreted some of Thurstone's work in the cog- 
nitive domain and applied it to concept formation research. He used 
card sorting tasks where cards varied in terms of content, number, size, 
and color. He found that the level of concept formation is correlated 
with inductive and deductive reasoning, and with the speed and strength 
of perceptual closure. He found also that the critical process appeared 
to be one of concentration on one aspect of a complex stimulus situation 
at a time. 

Buss (1950) studied concept formation as a function of the positive 
and negative instances in the learning series. The task required sub- 
jects to specify whether an exemplar was positive or negative by pres- 
sing a designated key. He found that previous reinforcement had some in- 
fluence upon the responses. In other words, previous learning entered 
into the selections which the subjects made. 

Judson, Cofer, and Gelfind (1956) explored the effects of previous 
reinforcement on direction in problem solution. Patterns of verbal as- 
sociation set up by learning were found to be associated with the fre- 
quency of certain types of solutions in problems such as the Maier two 


string problem and his hat rack problem. 
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Wohlwill (1957) compared the relative strength of response to the 
form, color, and number dimensions of the Wisconsin Card Sorting Task. 
He found that when form or number were the primary reinforced concepts, 
they were more consistently responded to than when color was presented. 
He found also that form was much less readily abstracted than color or 
number. 

. Regarding the preconditioning of perception, Postman (1953) sum- 
marized some of the relevant perceptual theory. Solley and Murphy (1960) 
developed a theory of attention in perception indicating how it can be 
altered by operant conditioning. In their text they reported some un- 
published research in which they conditioned the attention of children. 
Subjects were given two experimental tasks. In the first task they were 
asked to identify animal figurines which appeared in illuminated alcoves 
of a conditioning panel. The identification of some of these figurines 
was verbally rewarded whereas others were not rewarded. In a subsequent 
searching task, it was found that the rewarded figurines were much more 
readily located than the unrewarded ones. Solley and Murphy state (1960 
Dr lov): 

New studies may help to clarify the effects of various 

rewarding and punishing conditions on these and other 

aspects of attention deployment and will, we hope, shed 

new light on the motivational factors guiding the devel- 

opmental emergence of attention deployment as an adapt- 

ive task. 

Walters (1958) studied the effects of preconditioning on percep- 
tion. The colors blue and green were rewarded and red and yellow were 
punished in a preliminary game of steeplechase. Subjects were then re- 


quired to identify simple figures in more complex ones. The latter 


were of the four colors mentioned above. He found that the precondi- 
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tioning produced a significant increase in the responses to the re- 
warded colors. He administered a questionnaire after the experiment 

to verify that the subjects were not aware of any connection between 
the two parts of the experiment. Walters interpreted his results in 
terms of conditioning and selective reinforcement. The preconditioning 
experiences then had the effect of increasing the probability of the 
subjects making certain responses over others. 

Olsen and Harper (1963) studied the effects of negative precon- 
ditioning of relevant cues on a subsequent concept attainment task. 
Using a sample of Grade V students, they conditioned subjects aversively 
toward black and found that subjects made significantly more errors in 
concept attainment tasks where black was a relevant attribute than they 
did in tasks where it was not relevant. They also found that aversive 
conditioning to black had some negative effect on a concept where red 


was relevant; they attributed this to mediated generalization. 
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CHAPTER IV 


DEFINITIONS, POSTULATES, AND HYPOTHESES 


I DEFINITIONS 

Because some of the terms used in this dissertation have a broad 
variety of meanings in psychology and education, they are here defined 
more precisely in order to avoid possible ambiguity. 
Cognition The psychological functions by which an individual acquires 
codes and uses information in a problem solving situation. It there< 
fore includes perceiving, recognizing, conceiving, judging and reasoning. 
Concept A combination of attributes which elicit a common response. 
Attribute Any discriminable feature of an object or event which can vary 
from one object or event to the next. When this feature is used to iden- 
tify the attribute, it is a criterial attribute. 
Conjunctive Concept A concept which requires the joint presence of 
several attribute values. 
Concept Attainment The cognitive process involved in determining what 
features of the environment are relevant for grouping objects and events 
into previously defined classes or categories. 
Concept Formation The cognitive task involved in setting up classes or 
categories for criterial attributes. In this sense it is primary to 
concept attainment, 
Cue An identifying attribute which permits the discrimination and recog- 
nition of a given stimulus pattern. 
Cue Affect The emotional value attached to a cue; this may be either 


positive or negative. 
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Extraversion A personality type characterized by a number of behavioral 
and constitutional correlates. The most important of the behavioral 
correlates are sociability, a love of people and social activity, a cra- 
ving for action and excitement and a love of change. The typical extra- 
vert is easy-going, optimistic, and carefree, does not control his emo- 
tions rigidly and is not always reliable. The constitutional correlates 
as defined by Eysenck (1957, p. 114) and quoted in this dissertation 
are here accepted, 
Introversion A personality type more or less diametrically opposed to 
extraversion both behaviorally and constitutionally. The behavior of 
the typical introvert is quiet, retiring, reserved, introspective and 
carefully controlled. The introvert does not like excitement, is sel- 
dom aggressive, and is reliable though somewhat pessimistic. The con- 
stitutional correlates as defined by Eysenck (loc, cit.) are here ac- 
cepted. 
II POSTULATES 

In continuation of the theoretical background outlined in Chapter 
II, the major postulate of this dissertation may be stated as follows: 
Postulate Cognitive functions are related to previous learning and to 


the personality traits of the individual. 


III HYPOTHESES 
The major hypotheses derived from the postulate above are as fol- 
lows: 
Major Hypothesis I Concept attainment performance can be altered by 


previous learning in the form of operant verbal conditioning. 
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The experimental hypotheses which follow from this are: 

1. In a concept attainment task of a high level of difficulty, 
individuals who are conditioned to avoid attributes which are relevant 
to these concepts will perform at a lower level than similar individuals 
who have not been so conditioned. 

2. The differences in performance between the two groups will be 
most pronounced on concept attainment tasks where the conditioned attri- 
bute is relevant. 

3. The differences in performance between the two groups will be 
less pronounced on concept attainment tasks where the conditioned attri- 


bute is irrelevant, 


Major Hypothesis II The change in concept attainment performance re- 
sulting from verbal conditioning is related to the personality dimensions 
of extraversion and introversion. 
The experimental hypothesis which follows from this is as follows: 
1. Introverts will condition more readily than extraverts and 
will therefore show a lower performance than extraverts in a cognitive 


task where both groups have been conditioned to avoid relevant cues. 
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CHAPTER V 


THE EXPERIMENT PART I 


THE SAMPLE AND EXPERIMENTAL PROCEDURE 


The present chapter outlines the general design of the experiment 
and describes the first stages of the procedure including a description 
of the tests used, the procedure in selecting the sample, and the treat- 


ment given to the various groups. 


I INTRODUCTION 

Experimental Design 

Using the Maudsley Personality Inventory, a sample of 80 subjects, 
40 extraverts and 40 introverts, was drawn from three classes of first 
and second year students in educational psychology. A concept attainment 
test was also given to the three classes. Subjects were then arranged 
into experimental and control groups of 40 each such that there were 20 
extraverts and 20 introverts in each subgroup. The general arrangement 
is outlined in Figure I. The experimental and control groups were then 
matched on the basis of group means with reference to extraversion, in- 
troversion, sex, and performance on the Concept Attainment Test. 

Subjects were then tested individually using the same concept at- 
tainment test as that used in the sampling procedure. Subjects in the 
experimental group were given a semantic differential on color and then 
a form discrimination test which was designed to produce an avoidance of 
the shaded figures on the Concept Attainment Test. They were then given 
the Concept Attainment Test after which they completed another copy of 


the semantic differential. Subjects in the control group went through 
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Extraverts Introverts 
Females - 10 Females - 10 
Exp. 
Group 
Males - 10 Males - 10 
Females - 10 Females - 10 
Control 
Group 
Males - 10 Males - 10 
Figure I 


Arrangement of subjects in the experimental design 
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the same procedure except that they were not given the form discrimina- 
tion test. The effects of the conditioning procedures were then studied 
by a comparison of the concept attainment scores using an appropriate 
three way analysis of variance design. The pretest and posttest ratings 
of the experimental and control subjects of the concept black on the rel- 


evant scales of the semantic differential were also compared. 


II DESCRIPTION OF TESTS 

Maudsley Personality Inventory 

The inventory (Eysenck, 1959a) consists of 48 items; 24 of these 
are designed to measure neuroticism or emotionality and the remaining 
24 are designed to measure extraversion. Theoretically, the dimensions 
of extraversion and neuroticism are completely independent. Correlations 
between the scales have been found to be about -.15. These were derived 
from some 20 different samples and are reported in the manual. Coeffi- 
cients of reliability are reported which range from .85 to .90 for the 
neuroticism scale and from .80 to .85 for the extraversion scale. These 
were obtained using both the Kuder-Richardson and split-half methods. 
With reference to concurrent validity, a correlation of .92 was obtained 
between the Extraversion Scale of the M.P.1I.! and the Guilford C Scale 
of the Guilford Zimmerman Temperament Survey. 

The mean values of the two scales of the M.P.I. obtained for the 
experimental sample and for the standardization population are presented 
in Table I for comparison. The mean values for the extraversion scores 


of the two groups compare favorably which is some indication of a reliable 


measure, 


l ; 
Maudsley Personality Inventory. Hereafter abbreviated M.P.I. 
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TABLE I 


A COMPARISON OF STANDARDIZATION VALUES AND SAMPLE 
VALUES OBTAINED ON THE DIMENSIONS OF EXTRAVERSION 
AND NEUROTICISM 


Sample Values Standardization Salus” 
Mean Sanaa Mean Sepa 
Extraversion 
Scores 2s Ak) Ds 28 «53 8.28 
Neuroticism 213 2 Be 20;, 9. 10.69 
Scores 


Obtained from a population of 1500 American students 
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Sociability-Impulsiveness Scale 


This scale (Appendix A) consists of 37 items drawn from the 66 
listed in the research report by Eysenck and Eysenck (1963b). The cri- 
terion of selection was a minimum factor loading of .25 on the extraver- 
sion factor. This yielded 20 items relevant to sociability and 17 items 
relevant to impulsiveness. In their research report, Eysenck and Eysenck 
describe sociability and impulsiveness as second order factors of extra- 
version. They report a correlation of these factors of the order of .50. 
The items on the respective scales were designed to distinguish two dif- 
ferent kinds of extraverts: the sociable and the impulsive. The sociable 
extravert conforms to the American conception of extraversion which 
stresses a relative lack of super ego controls and a tendency to act on 
the spur of the moment. 

The Concept Attainment Test 

This test is adapted from the concept attainment research of 
Bruner, Goodnow, and Austin (1956). Whereas the latter used circles, 
squares, and crosses as symbols, the test used in this study is based 
on triangles, circles, and squares. The color dimension is represented 
by black or shaded figures, striped figures, and white or clear figures. 
A full scale example of the figures is given in Figure II. These were 
drawn on 5" by 8" pieces of white cardboard. The four attributes used 
to define the concepts are as follows: 

1. Number of figures. This refers to the total number of figures 
on the card where the possible alternatives are l, 2, or 3. 

2. Kind of figures. Here any combination of circles, triangles 


or squares is possible. 
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3. Shading of figures where any combination of clear, striped, 
or shaded figures is possible. 

4. Number of borders where the possibilities are either none, 
or One, or two. 

The test consists of 12 problems the first two of which are 
practice problems; the remaining 10 constitute the main series. The 
task in each problem consists of identifying a given concept from a 
series of six cards which are viewed in succession at intervals of ap- 
proximately 10 seconds each. On the basis of the information given by 
the cards and with the examiner's indication of whether each card was 
positive or negative, subjects are required to identify the determining 
attributes of the concept. 

Generally the test was constructed to provide a novel cognitive 
task for the subjects; a task which includes the ability to perceive 
detail, to remember details and to make logical inferences from these. 
It is relatively unambiguous and can be readily explained with a few 
examples. Specifically, subjects must make the right hypotheses about 
the nature of the concept within a very short time after seeing each 
exemplar or card, The limited exposure time for each card resulted in 
a high level of difficulty which was considered necessary in order to 
reveal the effects of the Sirti et Batok procedures and of course to pro- 
vide the subjects with a challenging task. 

The Form Discrimination Test 

The form discrimination test was constructed to provide a series 

of difficult problems in form perception and memory for details of 


form. It consists of 12 items which are arranged in the form of a mul- 
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tiple choice series, In each item, subjects are shown an irregularly 
shaped figure on a sample card for approximately 10 seconds. The 
sample card of item 10 is shown in Figure 3. The sample card is then 
withdrawn and a sheet containing four figures identical to the sample 
in color and with slight variations in form is shown. The task then 
is to select the figure which most resembles the sample. The figures 

are arranged on the sheet so that the four possible responses are: 
upper right, upper left, lower right, lower left. Items 2, 4, 5, 7, 
10, 11, and 12 are made up of black figures identical in shading to 
the black figures of the Concept Attainment Test. The remaining ones 
are green, red, and blue. 
The Semantic Differential 

A semantic differential on color, termed Color Rating Question- 

naire (Appendix A), was prepared in an attempt to measure differences 
in response to black as a result of the experimental treatment. More 
specifically, its purpose was to find whether there was a shift in the 
connotative meaning of the color black as a result of the conditioning 
procedures. The color black itself was included among three others, 
white, dark, and green in order to provide a questionnaire of suitable 
length for good test rapport. On the differential for each color, 
there are 10 seven point bipolar scales. These include Osgood's dimen- 
sions of evaluation, potency, and activity as well as seven others se- 
lected from a number of lists in Osgood, Suci, and Tannenbaum (1956). 
Most of the latter dimensions had some possible relevance to the con- 


notative meaning of color. 


ae o 


| vireluges:! o8 oworle ate atos(dve aa ae 


na ; f / 
7 . eh ; | . ; 
eat i ied ye 


afl .abrosse Of vistamieorqqs so? Biao ae s we 
net? et bueo alqmee oT .f omgtt af pas at OF, wee Ye braa 7mBe 
, 4 a5 « - 
03 gatateano seers 9 bos nuns biti 


< 


wgiid aaa oT .oworea at mrei nt oitaliataniee sights stv bone solo 


sigame oft 02 !sohtuebi esuligt? 
; 
we oer = 


easy i: t .slqamae of3 aeidayess tram doite swylt aie. Epeses s a7 


a 


te ‘yp 
[eo 7s eeaeoqest eidta Oy Tri sn Sans o2 Senate ang ao * Paha ETS 


4 B ene . 
V2.0 ,S ameaT «gist wowOs «i Bee! W208) See cadinha. zeaait, 
4 Je - 
/ 
od gitbade ni Inottash? edavRkY doald 36 qu eben oe SI a an . t 
aan90 gninismes edT .gesT JoamrtedcA traoiwed ata Yo vonugl toatd 
ne bee n » Ge 
saint bee ,bew 99%, 
y h@ 
@ | Kaksggne}a rt Mnge 
; ‘ an note) 
-ngitaauP goijad solo benis? "70700 to viddanen inn ottaamer A 
p at hen a Asad ma us 
: essnaisiifh smwesem oJ iqmsa3& se at batseqexG asv a xkbooqgA) 93 


> s 
a70M .30s03as7? [stcantraqxee aris to tiluest & fe tosid oO? sanog 

. 
siz wt stide’ s sew sted’ ssd¢adw bet? of saw senqi, 00% viel kas 


atiaof+ibavs sif3 to divesy 8 8s) dosid telea aft te gitnsbe 


stato sett avoim bebeflont sew Pisedl aeekd roles a ae 


“> 7 


sfdstina to syisanoisgsup & ee ai ot tebso (2 nessa baw , 


oto. Weise 407 lakdne nee rae >; 


sini 2*boogeO shuloni sranl .salese relogid ii 


i 
7 


~34% atedso caves an {lew 2c qvivisse bre veon908 olds Lav j 


naa 
Cae 


9298: ie 


. (42@8) sunénonnaT bas fave bo0ged nk ater sine rodmun & mor? 


-aoo sit 03 yoasvels1 sldtegoq” hook bar trotan > zeae . 
ye 


a: 
301 


30 


JSOJ, UOTJEUTWTADSTG WAOY ey FO OT WERT UT pesn san3TF dy Fo wesasetg 


€ dwola 


0€ 


Leese 


\ 


oko! PrecLrywrvectou 


4 
pe) 


Cis 


Of 


iO 


{ Troom 


4 
. 


DIss&kLsm of CYS 


3 


ELICNEE 


31 


IIIT THE SAMPLE 


The experimental population was obtained from the students enrol- 
led in first year educational psychology in the Faculty of Education. 
The M.P.I. and the Sociability-Impulsiveness Scale were given to 137 
students. These students constituted 3 separate classes of about 45 
students each. Both questionnaires were administered at the same time. 
The results of the M.P.I, for these classes as well as for the total 
sample are summarized in Table II. 

Extraverts and introverts were then selected on the basis of 
their deviation from the mean score on the scale. Standard devia- 
tion values of ./5 on either side of the mean were selected to define 
the limits. That is to say, those individuals who were above .75 S.D. 
and below -./75 S.D. were included in the sample. To the nearest whole 
number, ./5 S.D. is equivalent to 7 score points so that the limits 
were therefore 7 above and below the group mean of 27, Accordingly 
introverts included those with a score of 20 and below and extraverts 
included those with a score of 34 and above. This established a score 
distance of 1.5 S.D. values between the highest scoring introverts and 
the lowest scoring extraverts. Using this selection criterion, a total 
of 89 subjects remained in the sample. Since the means and standard 
deviations of the scores of the three classes were comparable, approxi- 
mately equal numbers were selected from each class. 

The Concept Attainment Test was given to the same classes some 
weeks later. Six students who took the personality questionnaires and 
were selected were absent and had to be discarded from the sample since 


concept attainment scores were not available for them. The scores of 
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TABLE II 


SUMMARY OF THE STATISTICS ON EXTRAVERSION- INTROVERSION 
SCORES FOR THE 3 CLASSES AND THE TOTAL SAMPLE 


Number Mean 53D. 
Class I 46 26.90 Br dk 
Class II 46 27.60 9.64 
Class III 45 26,33 9.41 


Total 137 27°30 Oo 25 
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the three classes were first analysed separately and then combined. 
The range of marks out of a possible 40 was 12 - 38, and the distribu- 
tion was approximately normal. Statistics of the scores for the three 
classes and the total group are summarized in Table III. The 83 sub- 
jects who were selected according to the extraversion-introversion 
criteria outlined above, and for whom concept attainment scores were 
available were then arranged into experimental and control groups ac- 
cording to the design outlined in Figure 1. The experimental and con- 
trol groups therefore consisted of 20 extraverts and 20 introverts in 
each group. The numbers were matched in terms of sex so that the 20 
subjects in each case consisted of 10 males and 10 females . The three 
subjects which remained after this procedure were kept as reserve in 
the event that any one of the subjects selected would not be available 
at the time of the experiment. Two were eventually used in this man- 
ner. The data given in Tables IV to VII inclusive refer to the final 
sample of subjects who took part in all phases of the experiment. In 
the arrangement of the subjects, approximately equal numbers from the 
three classes were placed into the experimental and control groups to 
insure near random selection. 

The experimental and control groups and subgroups were matched 
on the basis of mean scores on extraversion, introversion and concept 
attainment, The statistics for extraversion and introversion scores 
of the major subgroups and a summary of the t tests for significance of 
difference between the means are presented in Table IV. The statistics 
for the sociability and impulsiveness scores of the major subgroups and 
a summary of the t tests for significance of difference between the 


means are given in Table V. Table VI presents the statistics and t tests 
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for the significance of difference between means on sociability and 
impulsiveness scores for the extraverts and introverts of the final 
sample. The statistics and t tests for the significance of difference 
between means on concept attainment scores for the experimental and 
control groups and subgroups are presented in Table VII. 
Comparison of Groups 

the statistics presented in Table IV indicate that there are no 
significant differences between corresponding experimental and control 
groups on the dimensions of extraversion and introversion. Table V 
indicates no significant differences between the experimental and con- 
trol groups or subgroups on the sociability or impulsiveness scores. 
Table VI indicates that the extraverts as a group and introverts as a 
group, including both experimental and control groups in each case, 
differ significantly in their sociability and impulsiveness scores. 
Table VII indicates no significant differences between the means on 
concept attainment scores for the experimental and control groups and 
subgroups, for extraverts and introverts (combined experimental and 
control groups) and for males and females (combined experimental and 
control groups). The experimental and control groups were therefore 
considered to be equated on the dimensions of extraversion, introver- 
sion and concept attainment. It was also considered that there were 
no differences in concept attainment performance relative to sex or 


extraversion. 
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TABLE III 


- SUMMARY OF THE STATISTICS OF THE CONCEPT ATTAINMENT SCORES 
OF THE THREE CLASSES AND THE TOTAL GROUP 


Number Mean De Ds 
Class I ag 23.86 6.04 
Class II 43 20.59 oye 
Class III 42 ae AP Bu) Sal 


Total 124 26,01 5.94 
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TABLE IV 


SUMMARY OF STATISTICS AND t TESTS FOR SIGNIFICANCE 
OF DIFFERENCE BETWEEN MEANS OF EXTRAVERSION AND 
INTROVERSION SCORES FOR THE FINAL SAMPLE 


Extraversion N Mean Bells Mean Diff. t 
Exp. Group 20 36.45 ae02 
.30 .02 
Con. Group 20 Sh ary es, a ya 
Males 20 36,00 2,93 
L320 . LOO 
Females 20 oF pegs 8 oo a | 
Introversion 
Exp. Group 20 16.70 4,59 
1.00 18 
Con. Group 20 15./0 4.68 
Males 20 l6@e2> ala 
0.10 kr. 


Females 20 16,15 4,25 
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Sociability 


Exp. Group 
Con. Group 


Exp. 
Extraverts 


Con. 
Extraverts 


Exp. 
Introverts 


Gon: 
Introverts 


Impulsiveness 


Exp. Group 
Con. Group 


Exp. 
Extraverts 


Con. 
Extraverts 


Exp. 
Introverts 


Con. 
Introverts 


TABLE V 


SUMMARY OF STATISTICS AND t TESTS FOR SIGNIFICANCE 
OF DIFFERENCE BETWEEN MEANS ON SOCIABILITY AND 


IMPULSIVENESS SCORES FOR THE FINAL SAMPLE 


20 


20 


20 


40 


40 


20 


20 


20 


20 


Mean 


10.65 


10.97 


15.30 


15670 


S.D. 


2.60 


336 


2.96 


2.45 


Mean diff. 


0.40 


1.00 


2.50 
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0.40 


0,31 
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; SUMMARY OF STATISTICS AND t TESTS FOR SIGNIFICANCE 
OF DIFFERENCE BETWEEN MEANS ON SOCIABILITY AND IMPULSIVENESS SCORES 
FOR EXTRAVERTS AND INTROVERTS OF THE FINAL SAMPLE 


Sociability N 
Extraverts 4O 
Introverts 4O 

Impulsiveness 
Extraverts 40 


Introverts 40 


Mean 


5.90 


S.D¢ 


2.49 


a iu2 


ke | 


Mean diff. t Sig. 
g.aG 3.42 p<.01 
3.70 £292 p<.05 
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SUMMARY OF STATISTICS AND t TESTS FOR SIGNIFICANCE OF 
DIFFERENCE BETWEEN MEANS ON CONCEPT ATTAINMENT SCORES 


TABLE VII 


FOR EXPERIMENTAL AND CONTROL GROUPS AND SUBGROUPS 


Exp. Group 


Con. Group 


Extraverts 


Introverts 


Males 


Females 


Exp. Extraverts 


Exp. Introverts 


Exp. Males 


Exp. Females 


Mean 


26.40 


25415 


26 #22 


25022 


25.60 


26.55 


26.70 


26.10 


26.71 


26.11 


Sed. 


Saad 


Mean diff. 


0.65 


0.30 


0.95 


0.60 


0.60 


t 


0.12 


0.14 


0.68 
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IV TREATMENT 


During the second term of the academic year, the students who 
were selected as subjects were contacted by the experimenter during 
lecture hours and were asked to participate in the experiment. A 
three week time table was prepared and subjects selected one hour 
between 9:00 A.M. and 4:00 P.M, which was suitable to their own time 
tables. All testing was carried out in the same counselling room with 
the exception of three subjects who were tested in a vacant office. 
Experimental Procedure 

In the experimental procedure, subjects were first given a gen- 
eral orientation to the room and asked to fill out a copy of the se- 
mantic differential. Little introduction was given in the administra- 
tion of this scale; the written instructions were considered to be 
adequate although all questions were promptly answered. 

Subjects in the experimental group were then given the form dis- 
crimination test. The instructions as described in Appendix B were ad- 
hered to and responses were recorded to insure that the subject had 
normal vision and that test rapport was good. Regardless of the cor- 
rectness of the response, subjects were positively reinforced for their 
selections on the red, blue, and green items and were negatively rein- 
forced on the black items. The black items were slightly more difficult 
than the rest but not conspicuously so. Positive reinforcement took 
the form of examiner comments such as "excellent, very good," and "best 
choice", Negative reinforcement took the form of comments such as ''No" 
and "Wrong". This test was omitted in the procedure for the control 


subjects. 
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Both experimental and control subjects were given the Concept At- 
tainment Test. All subjects were told that the test is the same as the 
one given in the group administration during the previous term. The 
introduction as stated in Appendix B was used and two practice problems 
were given before beginning the main series. The learning criterion was 
a perfect answer to the two practice problems. If this was not reached 
the ethers were explained and another problem was given. An extra one 
was available for this purpose. In nearly all cases the first explana- 
tion was sufficient and subjects were successful on the two practice 
problems. The main series was then given without further pause or com- 
ment. Cards were arranged in a definite order and were presented to 
all subjects in that order. A blank card appeared after the sixth card 
of each prdblem; this indicated to the subjects that all the information 
toward the solution of that problem had been given. 

After the Concept Attainment Test, subjects were asked to fill in 
another copy of the semantic differential. They were told that it was 
exactly the same as the first one and that the reason for a second mea- 
sure was partly one of the measurement of reliability coefficients for 
the various scales. There was no suggestion that the semantic differen- 
tial was in any way connected with the rest of the experiment. Test 
rapport was good with all subjects and the entire procedure required 30 
to 40 minutes for each subject. 

Collection of Data 

The enankis differentials were numbered according to the order 

in which they were given to each subject. A number was assigned to 


each point on the scale in the following manner: the neutral positions 
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were given a value of 0 and the remaining ones were given values of 
1, 2, and 3 successively. Positive and negative signs were used to in- 
dicate the direction of choice. Using this system, subjects’ responses 
on the ten scales of the concept black were recorded on a data sheet. 

The answer sheets of the Concept Attainment Test were scored on 
the basis on one mark for the correct information under each of the 
four attribute headings. This yielded a maximum of 40 marks. Two sub- 
scores and the total score were recorded as follows: 

1. The sum of the scores on the items where shading was rele- 
vant, namely items 4, 7, 9, and 10. 

2. The sum of the scores on items where shading was irrelevant, 
pauelvritens 1, 2,3, 5, 6, and 3, 


3. The total score. 
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CHAPTER VI 
THE EXPERIMENT PART ITI 
ANALYSIS OF DATA AND STATEMENT OF RESULTS 
The present chapter describes the second stage of the experiment 
which includes the analysis of experimental data and statement of re- 
sults. The analysis of data is divided into two major headings: one 
describes the analysis of the concept attainment scores and the other 


that of the semantic differential data. 


I CONCEPT ATTAINMENT SCORES 

The experimental results of the Concept Attainment Test are sum- 
marized in Tables VIII, IX, and X. Table VIII presents the means and 
standard deviations of the experimental and control groups and subgroups 
for the total concept attainment scores. Table IX presents the same 
data on the concept attainment subscores for the four items where black 
was relevant, and table X presents the same data for the six items 
where black was irrelevant. A comparison of Table VIII with Table VII 
shows that the mean performance of the experimental group was reduced 
by more than two points from the performance on the group administra- 
tion of the test used in selecting the sample. The mean of the control 
group, on the other hand, rose by more than two points. It is perhaps 
of interest to note also that the variance of both groups was somewhat 
reduced in the experimental administration of the test. 

A comparison of the subgroups reveals that the difference between 
the mean performance was greater on the experimental results (Table VIII) 
for the introverts pats it was for the extraverts. Similarly, the fe- 


male groups differed by more than five points whereas the males differed 
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TABLE VIII 


STATISTICAL SUMMARY OF THE EXPERIMENTAL RESULTS OF THE 
CONCEPT ATTAINMENT TEST. TOTAL SCORES FOR EXPERIMENTAL 
AND CONTROL GROUPS AND SUBGROUPS 


N Mean Bal 
Experimental Group 40 24.05 4,99 
Control Group 40 20.90 4.38 
Exper. Extraverts 20 24.40 4.94 
Control Extraverts 20 ZF »:00 4,82 
Exper. Introverts 20 23.80 5.02 
Control Introverts 20 28.00 3,69 
Experimental Males 20 24.00 4.87 
Control Males 20 26.40 3.65 
Experimental Females 20 24.10 5.12 


Control Females 20 29.40 4.53 
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TABLE IX 


STATISTICAL SUMMARY OF THE EXPERIMENTAL RESULTS 
OF THE CONCEPT ATTAINMENT TEST. 
SUBSCORES ON FOUR ITEMS: BLACK RELEVANT 


N Mean S.D. 
Experimental Group 40 o,2) 2.78 
Control Group 40 10.25 £elt 
Experimental Extraverts 20 3 ae 2.50 
Control Extraverts 20 10 cho 2.16 
Experimental Introverts 20 7265 2493 
Control Introverts 20 PR 1.94 
Experimental Males 20 8.20 Zend 
Control Males 20 9,70 2.78 
Experimental Females 20 BuZ0 svn 


Control Females 20 10.80 ie | 
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TABLE X 


STATISTICAL SUMMARY OF THE EXPERIMENTAL RESULTS OF THE CONCEPT 
ATTAINMENT TEST. SUBSCORES OF THE EXPERIMENTAL AND CONTROL 
GROUPS AND SUBGROUPS ON SIX ITEMS: BLACK IRRELEVANT 


N Mean S.D. 
Experimental Group 40 15 285 3 413 
Control Group 40 165 2.96 
Experimental Extraverts 20 15.65 3.10 
Control Extraverts 20 1/405 3.34 
Experimental Introverts 20 16.05 ke ra 
Control Introverts 20 1 B.525 2.40 
Experimental Males 20 15.80 3.34 
Control Males 20 16.70 Aah) 
Experimental Females 20 15.91 aya 


Control Females 20 18.60 2.92 
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only by some two and one-half points. The means for the corresponding 
groups on the sample test are not given in Table VII. They were 24.50 
for the males and 27.00 for the females which is some explanation for 

the wider difference in the experimental results. 

Analysis of Data 

The source of differences between the performance of the experi- 
Hientatiand control groups was investigated using a three-way analysis 
of variance design (Winer, 1962, p. 248), This is the common design 
used for a 2 x 2 x 2 factorial experiment with equal numbers in each 
cell. An F Test for homogeneity of variance (Winer, 1962, p. 240) was 
carried out to insure that this design was valid for the data. The 
Fnax Value was found to be insignificant in each case and therefore the 
requirements of the design were met. 

The analysés of variance were carried out; one on the total scores 
and one on each of the subscores. The results of these analyses are 
summarized in Tables XI, XII, and XIII. A further analysis was then 
carried out on the scores of the experimental groups only. This was a 
test for simple effects. The analyses of the total scores and of the 
scores on the six items where black was irrelevant yielded very insigni- 
ficant results; the F values were less than 0.5. The test for simple 
effects on the scores of the four items where black was relevant is sum- 


marized in Table XIV. 
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SUMMARY OF THE ANALYSIS OF VARIANCE OF THE CONCEPT ATTAINMENT SCORES 


OF THE EXPERIMENTAL AND CONTROL GROUPS ON THE TOTAL TEST. 


Source. of 
Variation 


Factor A 
Experimental vs 
Control Group 
Factor B 
Extraverts vs. 
Introverts 
Factor C 

Males vs 
Females 

AB Interaction 
AC Interaction 


BC Interaction 


ABC Interaction 


Error (within cell) 


Homogeneity of 
Variance 


ss 


296.45 


df 


MS 


296.45 


1.45 


Obtained 
F value 


13.00 


006 


rare | 


Sig. 


p<. 01 
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TABLE X$I 


SUMMARY OF THE ANALYSIS OF VARIANCE OF THE CONCEPT ATTAINMENT SCORES 
OF THE EXPERIMENTAL AND CONTROL GROUPS ON THE FOUR ITEMS 
WHERE BLACK WAS RELEVANT 


Source of So df MS Obtained Sig. 
Variation F value 

Factor A 

Experimental vs 84.05 1 84.05 13.41 p<.O1 
Control Group 

Factor B 

Extraverts vs. 22.05 1 22.05 Sule NS 
Introverts 

Factor C 

Males vs. 6.05 1 6,305 0.96 NS 
Females 

AB Interaction 0.05 1 0505 0.007 NS 
AC Interaction 6.05 L 6.05 0.965 NS 
BC Interaction 4.05 1 4.05 0.64 NS 
ABC Interaction 0.45 1 0.45 0.07 NS 
Error (within cell) 451.2 72 6.267 


Homogeneity of 
Variance F = Xa NS 
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SUMMARY OF ANALYSIS OF VARIANCE OF THE CONCEPT ATTAINMENT SCORES 
OF THE EXPERIMENTAL AND CONTROL GROUPS ON THE SIX ITEMS 
WHERE BLACK WAS IRRELEVANT 


Source of 
Variation 


Factor A 
Experimental vs 
Control Group 
Factor B 
Extraverts vs 
Introverts 
Factor C 

Males vs 
Females 

AB Interaction 
AC Interaction 
BC Interaction 
ABC Interaction 


Error (within cell) 


Homogeneity of 
Variance 


Ss 


64.80 


12.80 


20.00 


Sel! 


16,20 


JunO 


3.420 


683.60 


df 


7z 


64. 


126 


20, 


16. 


MS 


80 


80 


00 


Obtained 
F value 


6.83 


3,36 


Signi. 
Level 
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TABLE XIV 


Wi 


SUMMARY OF THE ANALYSIS OF VARIANCE OF CONCEPT ATTAINMENT SCORES 


FOR SIMPLE EFFECTS OF FACTOR B (EXTRAVERSION - INTROVERSION) 


AT LEVEL aj OF FACTOR A (EXPERIMENTAL vs CONTROL) 


Source of 
Variation 


Factor B for 
Level ay 


Error Variance 


SS 


df 


MS 


Obtained 
F value 


Sig. 


p<.07 


2 


2afOOR TMSMATATTA TIHO"OD 40: SOMATRAY 
(MOT2ASVORTMI - cee. ll 
(JOATHOD av JATHRMIAGS 


bantazd0 
.gte sulsy 7 an tb ee 


0.34 


52 


Statement of Results 
An examination of the F values in Tables IX to XIV indicates 
the following: 

1. There is a significant difference between the ex- 
perimental and control groups on the total concept attainment scores 
and on each of the subscores. 

2. The difference is most significant on the sub- 
scores of the items where black was relevant and almost as signifi- 
cant on the total scores. 

3. The difference is least significant on the sub- 
scores where black was only negatively relevant. 

4. The differences between extraverts and introverts 
are all non-significant at the .05 level. They are significant however 
at the .10 level on the subscores where black was relevant. 

5. Sex differences are all non-significant. 

6. All interactions between the various factors are 
non-significant. 

7. The difference between the extraverts and intro- 
verts of the experimental group is somewhat closer to significance at 
the .05 level than the difference between extraverts and introverts of 


the entire sample. (Compare F values for Factor B, Tables XII and XIV) 
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II SEMANTIC DIFFERENTIALS 


Analysis of Data 

The semantic differential data were analysed using a method of 
vector addition. As outlined in Chapter V, the neutral interval on 
each scale was assigned a value of zero and the rest were given posi- 
tive and negative values ranging from one to three as follows: 

ee ee ee es ee ee 
This was selected in preference to positive values ranging from 1 to 
7 so that the origins of the axes were at zero and positive and nega- 
tive values would indicate the direction of a shift at a glance. Only 
the six scales listed in Table XV are reported in the analysis. The 
rest did not appear to be relevant to the concept black in terms of 
the connotative meanings which might be affected by the conditioning 
procedures. A summary of the ratings of the experimental and control 
subjects is given in Table XV. Column II represents the algebraic 
sum of the ratings of the subjects in that group on the scale indi- 
cated. It is listed as column II because it is the rating which the 
individuals made after the test. Column I is a similar sum for the 
pretest ratings. Column II - I represents the difference between the 
columns which indicates both the direction and degree of shift occur- 
ring between the two ratings. 

A negative value represents a shift toward the negative pole of 
the scale and alternately a positive value represents a shift towards 
the positive pole. The scales in the tables are always listed with 


the positive poles first. The mean shift was obtained by dividing the 
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TABLE XV 


A SUMMARY OF THE SEMANTIC DIFFERENTIAL RATINGS 
OF THE CONCEPT BLACK 


Experimental Group Ig if CLI Co1Iip Mean Shift 


Good - Bad’ -45 =3 =33 -0.825* 
Strong - Weak 68 81 -13 -0.324 
Active - Passive iS 14 -l =-0.025 
Pleasant - Unpleasant =39 -28 “11 -0.275 
Beautiful - Ugly -24 -20 -4 -0.100 
Happy - Sad -62 -70 8 0.200 


Control Group 


Good - Bad ~3/ ~44 7 0.175 
Strong - Weak 65 81 -16 -0.40 
Active - Passive 10 5 5 0.125 
Pleasant - Unpleasant -26 -40 14 O39 
Beautiful - Ugly -24 -18 eS “0.15 
Happy - Sad oa Be =51 6 0.15 


*Significant at the .02 level. (Osgood, Suci and Tannenbaun, 
1957, Table 21, p.139) 
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total shift in Column (II - I) by 40 which is the number of individuals 
in each group. This represents the average amount of shift for each in- 
dividual. 

In order to represent the results graphically, it was necessary 
to establish the relative orthogonality of the scales. If the scales 
are significantly related in any way, they can not be represented by 
Bena etine axes. Accordingly the values in Column I for each of 
the subjects in the main data sheets were converted to a seven point 
scale by adding a constant of 4. This amounted to a shifting of the 
origin to 4 from 0 and thereby eliminating the negative values. Pear- 
son Product Moment correlations were then calculated between subjects’ 
ratings on the first four scales of Table XV. They are given in Table 
XVI. The correlation values indicate that evaluation and potency are 
independent scales and that the activity scale is independent of the 
pleasant - unpleasant scale. Accordingly these scales were paired for 
the purposes of representing the data graphically. The generalized 


distance formula: 


d =, /(X, - X2)? CY, - ¥2)° 
was used to calculate the absolute distance of shift between the first 
rating and the second. In the formula: 

d = the distance in semantic units 


X,, Y, are the co-ordinates of the first ratings 
of the concepts on the respective scales 


Xo, Y2 are the co-ordinates of the second rating 
of the concepts on the respective scales 


The d values obtained for the experimental and control groups on 


the various scales are given in Table XVII. 
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TABLE XVI 


CORRELATIONS BETWEEN SUBJECTS' RATINGS 


OF THE CONCEPT BLACK 


ON FOUR SCALES OF THE SEMANTIC DIFFERENTIAL 
Scales Correlations 
Good - Bad vs Active ~- Passive aS 
Good = Bad vs Pleasant ~ Unpleasant PP 
Good - Bad vs Strong - Weak -.05 
Active - Passive vs Pleasant - Unpleasant .09 


*Significant at the .05 level. (Guilford, 1956, p.219) 
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TABLE XVII 


D VALUES OBTAINED BETWEEN FIRST AND SECOND RATINGS 
OF THE EXPERIMENTAL AND CONTROL GROUPS 
OF THE CONCEPT BLACK 
ON THE SEMANTIC DIFFERENTIAL 


Axes of the Graph Exp. Group Con. Group 


Good - Bad and Strong ~ Weak 39 «2 LEtS 


Active - Passive and Pleasant - Unpleasant 11 20t 14,8 
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Statement of Results 

An examination of the mean shift values in Tables XV indicates 
that the only shift significant at the .02 level occurred for the ex- 
perimental group on the evaluation scale, All other values do not ap- 
proach this level. Generally the figures indicate the following: 

1. On the evaluation scale, the shift was strongly negative 
for the experimental group and slightly positive for the control group. 

2. On the potency scale, the shift was almost equally negative 
for both groups. 

3. There was relatively little shift on the activity scale. 

4, On the pleasant - unpleasant scale there was a negative shift 
on the part of the experimental group and a slightly higher positive 
shift on the part of the control group. 

5. There was very little difference between the experimental 
and control groups on the remaining scales. The strongly negative 
rating of the concept black on the happy - sad scale on the part of 
both the experimental and the control groups is a strong indication 
of a stable cultural value. 

The correlations between the scales considered are all insigni- 
ficant except that obtained between the evaluative and pleasant - un- 
pleasant scale. The obtained distance values (Table XVII) indicate 
that the greatest shift on the concept black occurred for the experi- 
mental group on the evaluation scale relative to the potency scale. 
The shift was similar for the experimental and control groups on the 


activity and pleasant -- unpleasant scales. 
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III ADDITIONAL ANALYSES 


Since the F Tests did not reveal any significant differences 
in the concept attainment scores other than those which exist between 
the experimental and control groups, further analyses were not under- 
taken. Had the differences between extraverts and introverts been sig- 
nificant, the dimensions of sociability and impulsiveness might have 
shed further light on the reasons for these differences. Similarly, 
if there had been sex differences, these dimensions might have been 
used toward a further analysis. 

Although neuroticism was not originally considered in the experi- 
mental hypotheses, scores for all subjects were available since these 
are also a part of the personality inventory used in the selection of 
the sample. A summary of the statistics for the neuroticism scores 
of both the experimental and control groups is given in Table XVIII. 
The means of the two groups are so similar that a t test for signifi- 
cance of difference was considered unnecessary. 

Further analysis was carried out on subjects whose scores on 
the M.P.I. indicated high neuroticism and those whose scores indicated 
stability. Two groups were selected from the 40 subjects in the ex- 
perimental group; the following criteria were used: 

1. Neuroticism scores of 30 and up for high N subjects. 

2. Neuroticism scores of 20 and down for low N subjects. 

Mean performances for these groups on the group administration of the | 
Concept Attainment Test were compared to their mean performance after 
conditioning. On oe ore of the results of the analysis of variance, 


the latter means used were derived from the scores on the four items 
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TABLE XVIII 


SUMMARY OF THE STATISTICS OF THE NEUROTICISM SCORES OF 
THE EXPERIMENTAL AND CONTROL GROUPS 


N Mean Das 


Experimental Group 40 26.07 10.03 


Control Group 40 26,05 ee 
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where black was relevant. The statistics are given in Table XIX. The 
results indicate that the high N group did less well on the pretest than 
the low N group. On the pretest, the difference between the means of 
the two groups is 2.83 and on the posttest, the difference is 2.22 score 
points with the lower mean still that of the high N group. The change 
was not considered significant enough to warrant a t test. 

Finally, A.C.E.! scores were available for 62 subjects in both 
the experimental and control groups. Evidence as to the nature of the 
abilities involved in the Concept Attainment Test was sought by correl- 
ating the scores of the group concept attainment test given in the sam- 
pling procedure with each of the Q and L subscores of the A.C.E. The 
correlations are given in Table XX, Both correlations are too low to 


be of any significance for this sample size. 


SUMMARY 
The results of the experiment indicate that there was a signifi- 
cant difference between the experimental and control groups on the con- 
cept attainment scores. Differences were most significant on the four 
items where black was relevant, somewhat less significant on the total 
scores and least significant on the six items where shading was only 
negatively relevant. The latter was still significant at the .05 level 


however. 


lamerican Council on Education Psychological Examination. 
(Q scores refer to quantitative subtests and L scores to 
language subtests.) 
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TABLE XIX 


SUMMARY OF THE STATISTICS OF HIGH N AND LOW N GROUPS 
ON NEUROTICISM AND ON PRETESTS AND POSTTESTS 
OF CONCEPT ATTAINMENT 


N Neur, fee A Pretest Seas Posttest 
M, Con, At- Con. At- 
tain. M, tain, M, 
15 34,86 Pe os 25400 5306 FB Ne 
12 14.41 Gehl 27.83 8.76 9.75 


5.) 


3.47 


4010 
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TABLE XX 


‘ 


COEFFICIENTS OF CORRELATION BETWEEN CONCEPT ATTAINMENT 
PRETEST SCORES AND A.C.E. Q AND L SUBSCORES 


N Correlation x, 


Concept Attainment Scores 
vs 62 -.08 
Q Subscores 


Concept Attainment Scores 
vs 62 oS 
L Subscores 
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The extraversion and introversion subgroups showed no signifi- 
cant differences on either of the subscores or on the total scores of 
the Concept Attainment Test. Sex differences were non-significant as 
were all interactions between the major factors. 

The results of the F Test for simple effects, where the subgroups 
of the experimental group only were compared, are in agreement with the 
previous F Tests on the entire population sample. No significant dif- 
ferences were found although the difference between the experimental ex- 
traverts and experimental introverts was significant at the .07 level. 

The analysis of the pretest and posttest semantic differentials 
for the concept black indicated a significantly negative shift on the 
evaluative scale for the experimental group and a slightly positive 
shift for the control group. There was a smaller negative shift for 
both groups on the potency scale and little shift for both groups on 
the activity scale. The shifts of the two groups on the pleasant - ugly 
scale were very much like the shifts on the evaluative scale. There was 
very little difference between the experimental and control groups on 
the remaining scales, 

An intercorrelation of the four scales evaluation, potency, activ- 
ity and pleasant - unpleasant revealed no significant relationship be- 
tween ratings with the exception of the evaluative scale and the plea- 
sant - unpleasant scale. 

A comparison of the pretest concept attainment scores of the sub- 
jects in the experimental group with the test scores attained after the 
conditioning procedures revealed no differences between subjects who 
scored high on the Neuroticism Scale and those who scored low on this 


scale. 
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Finally, a correlation of the concept attainment pretest scores 
with the subscores on the A.C.E, Test revealed no significant relation- 


ships. 
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CHAPTER VII 


THE EXPERIMENT PART III 
DISCUSSION AND CONCLUSIONS 
The present chapter presents a discussion of the experimental 
results and the conclusions drawn from the findings. The discussion 
of results includes the relationship of the findings to previous re- 
search and describes a number of causal factors underlying the results 
The conclusions are drawn with reference to the original hypotheses 


and finally the limitations of the conclusions are discussed. 


I DISCUSSION 

The results of the experiment indicate that the experimental 
procedure had the effect of a significant reduction of the concept 
attainment scores of the experimental group relative to the control 
group. The increase in the mean performance of the control group can 
be explained on the basis of the experimental procedure. In the experi- 
ment, tests were administered individually and it was therefore pos- 
sible to control a number of extraneous variables which were not con- 
trolled in the group administration of the test. The concept attain- 
ment test represented a relatively novel task for the subjects and there- 
fore the learning factor can account for a good deal of variance in the 
scores. In the experimental administration of the test, it was possible 
to adopt and maintain a learning criterion. This had the effect of eli- 
minating errors which resulted from a lack of understanding of the tasks 
involved in the test and helped to reduce the variance resulting from 


differential learning rates. The variance of the control group and sub- 


IiV ATTA) 


IIT THAT HEMI NAIAD ANT areata 
euOreIO“Oo GuA WOLeevagrd — a 


btoatinxegze «13 lo noiseuserbh 6 23n — teaqars dn98 ae 
7 + " 
- 


‘fOLBe seo iw AG » oe Yin | ‘ Sid movi it soni zantebdanos ~~ bas ed] ia 13 
: er ata P 
-9 avolyesq of agribnt?t add to giderolteles ads ssbulont asf vest 


& 


: ei'vest sas gniylusbeu esodoaa Isevas oo sede tS fasivet 4 


aged lantgive ofa cd soneaebe Boke saeiens se =e 23 edt 
a ie 
bassuselb s noJjavlanos ale tc snotiastnts od? ull f % baa 
; “a 
| ‘ ie 
AOT2svoRTo F 2 yo 
. 


| Ipigemiteqns sid 32an7 stsorbas srouliegee add 20 stluest oT 7 


* 
. teenies snd jo zy 1! be tnnoltingts 6 to onto ont bad >: shoo Ig 
_ 
‘ary ia 7 : 
n¥jo02 963 of svisteies quowg lLetnemjs oiienaa © esT028 Jngme less: 
oig towinoes sit Vo fsu70lteq agen ws at  eenetonl aT qui ee 
ideas : 
| -izeqxs sid nl .smbhaontq Jesnemltsqxs off te siden odd is nisiqxzs 


yar 
-g0q Ss3otsyon caw Jt bos i levbbvtind iets labs oxo jn02 


f 
- 
“209 Jon stew taltiw aesidaltav euosraessxe 26 Yedawea a lor Ina: | On 


7 
L 


-isj3e Jqac0n02 ad 3903 203 36 aobjeqg 


-9ag/2 bap atoafdve aft “ot tas? Tevon glevioeds 
' _ oo 7s 
~ r ey TP om 
m3 ak Sosaedt: n [eeD hong 6 wT 110 ¥9mm hes 190398. 7" 
hs : 


sitiilesoqg ssw J). ,J893 ey to nobdertetat 


-tie tq Jostty oft bad etAt aici 


e#283 of3 to sctbusgesehoay to don! ae 1 


vdus bes quo sdve> a2 20 gan _ 


; @ 
a 
ioe: 


67 


groups is also lower in most cases which is further evidence that some 
of the subjects who scored low on the pretest scored considerably higher 
on the posttest. It was possible also to control other variables such 

as the distance of the subjects from the stimulus cards and the strict 
attention of each subject to the tasks required by the test. 

The decrease in the mean performance of the experimental group 
can be attributed to the conditioning procedures, There are a number 
of reasons for this. First of all, an examination of the answer sheets 
of the subjects in the experimental group shows that the responses under 
the column heading, Shading of Figures for the items where shading was 
relevant, show an inordinately high frequency of error in comparison 
to the other column. There is no evidence of this in the answer sheets 
of the control group. In most cases subjects simply placed an X indi- 
cating that, according to their identification of the concept, black was 
not relevant. In many instances subjects not only missed the attribute 
of shading but also the kind of figure when a particular kind of figure 
was relevant. This is especially remarkable because the concepts were 
not relational; that is, a particular kind of figure was never associated 
with a particular kind of shading. In fact, this was deliberately a- 
voided in the construction of the test and was mentioned when introducing 
it to the subjects. 

The statistical results also support the above conclusion regard- 
ing the effectiveness of the conditioning. The analyses of variance 
showed that the differences between the experimental and control groups 
was most marked on the items where black was relevant. An actual count 


of the number of correct responses under the column, Shading of Figures, 
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was not undertaken because, as mentioned previously, the conditioning 
effects tended to transfer to the information required by the other 
columns with the exception of the column, Number of Borders. 

It is clear then that the experiences of the experimental sub- 
jects on the form discrimination test resulted in conditioned avoidance 
of the color black which carried over or was transferred to the Con- 
cept Attainment Test. These conclusions are in agreement with the 
findings of Walters (1959), Solley and Mur phy (1960) and Olsen and 
Harper (1963). The conditioned avoidance took the form of a negative 
cue affect so that subjects tended to avoid or omit the shaded figures 
or to forget that they had seen them when deciding what the relevant 
attributes of the concepts in the problems were. 

The semantic differentials present fairly unequivocal evidence 
that the Form Discrimination Test did in fact establish an avoidance 
response. The results on the differentials concur with the findings 
of Staats, Staats, and Briggs (1958) who used a similar differential 
to measure a shift in the connotative meaning of color names as a re- 
sult of associative conditioning. In the present experiment, it might 
be argued that the difficulty of the Concept Attainment Test itself 
had this effect since it contained black figures and lines. If this 
were so, the control group would have shown much the same trend as the 
experimental group on the differentials. 

It may be concluded then that the score differences between the 
experimental and control groups are significant and are a result of 
the conditioning procedures, The reduction of the scores of the ex- 


perimental group can then be considered as a measure of conditiona- 
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bility. From this it follows that the subgroups of the experimental 
and control groups can further be compared to see whether extraversion 
and introversion are related to conditioning or whether sex differences 
exist. 

The results of the experiment provide no evidence of either re- 
lationship. These findings are similar to those of Becker and Matheson 
(1961), Lovibond (1963) and Rechtschaffen (1958). They are not in a- 
greement with those of Eysenck (1959b). 

From the results of the experiment, it is difficult to state 
whether the experimental subjects simply did not perceive the shaded 
figures or whether they perceived them but did not take their percep- 
tions into account when deciding which attributes were relevant to a 
given concept and which were not relevant, In the former case it would 
be a matter of selectivity in perception which could be explained in 
terms of a gating process or in terms of stimuli which were not attended 
to in the performance of a complex task. In the latter case it would 
be a matter of motivated forgetting or repression. 

The results of the semantic differentials indicate that the nega- 
tive affect value attached to the concept black by the conditioning pro- 
cedures transferred even beyond the perception of shaded figures and the 
cognitive processes connected with them. The connotative meaning of the 
concept itself, presented in a verbal form,and in a completely different 
context, was slightly modified for the duration of the experiment. It 
can be concluded from this that affective conditioning generalizes read- 
ily and is therefore effective in altering the cognitive functions of 
the individual in a snc pa of contexts which are only fundamentally re- 


lated to the original conditions under whidh the conditioning occurred. 
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The ratings on the semantic differential could possibly have 
been averaged assuming that the pleasant - unpleasant, beautiful - ugly 
and happy - sad scales are all evaluative in a broad sense. The data 
indicate however that these scales are nearly all independent with the 
exception of the correlation between the good - bad and pleasant - un- 
pleasant scales. This relationship is in agreement with Osgood, Suci 
and Tannenbaum (1956 pp.37-43) who found that the pleasant - unpleasant 
scale loads very highly on the evaluative dimension, that is, on the 
dimension measured by the good - bad scale. The stable negative rating 
for the concept black on the happy - sad scale on the part of both the 
experimental and control groups reflects a well known cultural value. 

Although the experiment was not originally designed to test the 
relationship of neuroticism to conditionability, the data available 
gave no suggestion of a simple relationship. It may well be that a 
complex relationship exists particularly when variables such as stress 
are introduced (D'Aoust, 1964). 

The absence of a significant correlation between the concept at- 
tainment scores and the A.C.E. scores of the subjects indicates a fun- 
damental difference in the nature of the abilities measured by each. 
The Concept Attainment Test requires a rapid perception of a relatively 
large amount of simple information and the capacity to perceive regu- 
larities in this information, The individual must generate hypotheses 
almost intuitively and test a number of these in very rapid succession, 
A high degree of adaptive flexibility is required when the hypothesis 
which the individual tentatively advances must be rejected in the light 
of further evidence. This also requires divergent thinking. Finally 


the concept attainment test contains a factor of immediate memory. The 
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individual must retain a vast array of detail over a short period of 
time. 

The A.C.E. Test on the other hand is more a measure of what the 
individual has learned in terms of language and number skills. Many 
of the problems are not unlike those encountered by the student in 
elementary and secondary school. There is no immediate memory factor 
because the individual can always reread the question and go over the 
information given. This is not possible on the Concept Attainment Test. 
On the A.C.E, Test, many of the items, particularly those of the voca- 
bulary subtest, are a simple matter of knowledge; the subject either 
does or does not know. On the Concept Attainment Test, specific learn- 


ings of this naturedo not give the individual an appreciable advantage. 


II CONCLUSIONS 

From the analysis and interpretation of the experimental data, 
it may be concluded that the experimental hypotheses derived from 
Major Hypothesis I, Chapter IV, are tenable. Negative conditioning 
functions in the manner predicted by the first hypothesis. Differences 
in performance predicted by the second hypothesis were shown to exist 
between the experimental and control groups; the magnitude of these 
differences on the various items of the task supported the third hy- 
pothesis. The experimental hypothesis derived from Major Hypothesis 
II is not supported. The experimental data showed no significant dif- 
ferences in the directions predicted. It may be concluded then, that 
in a situation involving operant verbal conditioning, there are no 
significant differences between extraverts and introverts in terms of 


the readiness or ease with which they will condition. 
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Since the dimension of extraversion is not relevant to condition- 
ing, sociability and impulsiveness, the second order factors of extra- 
version are not relevant as well. It was evident from the sampling 
data that the extraverts were significantly more sociable and more im- 
pulsive than the introverts. 

Limitations 

The foregoing conclusions are subject to a number of limitations. 
First of all, they are valid only insofar as the sample selected was 
representative of a college freshman population. Secondly, these con- 
clusions apply only to the extent that the M.P.I. is an adequate measure 
of extraversion and introversion. It may well be that differences ex- 
ist but that the individuals selected by this scale did not possess 
these traits to the extent indicated by their scores. Moreover, the 
conclusions apply only to operant verbal conditioning. The differences 
in conditionability which Eysenck's theory and related research indi- 
cate, may well exist for classical conditioning but do not appear to 
have any relevance to operant verbal conditioning, The absence of 
significant interactions lendsfurther support to the conclusions that 
the personality variables investigated in this study bear no systematic 
relationship to conditionability in a situation of operant verbal con- 


ditioning. 
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CHAPTER VIII 


THE EXPERIMENT PART IV 
IMPLICATIONS FOR THEORY, RESEARCH AND EDUCATION 

The present chapter concludes the series on the experiment. It 
presents the implications of the study for psychological theory, for 
further research and for educational practice. 
Theoretical Implications 

The results of the experiment indicate that the close relation- 
ship between perception and cognition which is fundamental to theories 
such as those of Allport (1955) and Bruner (1957) appears to exist at 
least in terms of the behaviour observed. Bruner's theory of percep- 
tion as categorization with its concomitant mediational functions, par- 
ticularly that of a gating function, is an adequate model for the be- 
havior observed in the experiment. The problem solving behavior of the 
subjects suggested that the cognitive functions involved in concept at- 
tainment can be described as a search for relevant attributes. 

The results and conclusions might also be considered in the light 
of the social aspects of the experiment. Orne (1962) drew attention 
to the psychological experiment as a special type of social situation 
in which the subject essentially places himself under the control of 
the experimenter and co-operates with him. The motivation of the indi- 
vidual then is important both in terms of how the subject perceives -the 
experiment and how he performs on the required tasks. The results there- 
fore imply a close relationship between motivation, perception, and cog- 
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The aspects of Eysenck's theory considered in this study were not 
supported by the experimental results. There does not appear to be a 
simple relationship between the extraversion-introversion dimensions 
and conditionability. There is some indication that the dimensions 
of extraversion and introversion are very complex traits which are 
perhaps not as distinct or as mutually exclusive as many theories de- 
scribe them to be, Generally the results suggest that the principle 
of an excitation-inhibition balance requires more refinement before it 
can be considered as a foundation for a scientific theory of personality. 

Although learning theory is only incidental in the present study, 
the results of the operant conditioning procedures support the widely 
held conception of one form of learning as the modification of behavior 
through the selective reinforcement of operants. The observations of 
the experiment indicate that the paradigm and basic principles of op- 
erant conditioning apply not only to overt actions but also to implicit 
verbal behavior or thoughts. 

Implications for Further Research 

The effects of cue avoidance conditioning upon concept attainment 
demonstrated in this study suggest a number of research problems in 
the area of perception and cognition. Further research is required to 
identify various kinds of cue avoidance and to establish their domi- 
nance in a response hierarchy. The question of what forms transfer 
most readily and the extent to which they transfer in different situa- 
tions should also be investigated, 

The area of concept attainment itself is one which has many un- 


knowns. The low correlation between the concept attainment scores and 
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the A.C.E, scores obtained in this study indicates a need for research 
to identify the mental abilities involved in concept attainment tasks. 
The group administration of the Concept Attainment Test suggested that 
there are individual differences in the capacities for learning the 
strategies involved. This might be investigated further, particularly 
in relation to variables connected with the complexity of the concepts. 
Furthermore, the answer sheets of the Concept Attainment Test indi- 
cated that average subjects, after having reached a learning criterion, 
had difficulty in handling more than three relevant attributes at the 
same time, There is some reason to believe that the average cognitive 
capacity is limited to three attributes when the time limits and the 
complexity of each item are similar to those used in the present ex- 
periment. This as well as other variables such as the number of pos- 
itive and negative exemplars given, the amount of redundant informa- 
tion which they contain and the number of alternatives of each attri- 
bute merit further investigation. 

In personality, the search for variables which are related in a 
systematic way to conditioning, particularly to operant verbal condi- 
tioning, needs to be intensified. In conditioning itself, the ques- 
tion of similarities and differences between operant and verbal con- 
ditioning presents many hypotheses which are still untested. 
Educational Implications 

One of the important educational implications of the study is 
that learning to avoid cues relevant to the material learned can be 
detrimental to cognitive functioning. Teachers know intuitively that 
a classroom Stuoecherd or a teaching method should not foster aversive 


reactions to the subject material on the part of the students. This 
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experiment has demonstrated in detail some of the consequences of such 
a response. It is not sufficient to say that if students do not like 
a subject or something associated with it, they will have difficulty 
in learning it. It is of theoretical and practical interest to note 
why this is so and to identify some of the behavioral mechanisms in- 
volved in this learning incapacity. It then becomes possible to say 
what some of the causal factors are which underlie a general lack of 
motivation and interest. Thompson and Hunnicutt (1944) have shown 
that extraversion and introversion as personality dimensions are re- 
lated to the motivational effects of praise and blame. The nature of 
this relationship might further be investigated by means of verbal 
conditioning. 

Finally, the experiment has demonstrated that negative experiences 
can and do transfer readily. Like other forms of learning, they fre- 
quently do not apply only to the context within which they have been 
learned. This is particularly important when transfer takes the form 
of unconscious generalization. 

In conclusion, this dissertation bears evidence of the challenge 
which still lies ahead in the study of cognitive behavior. There are 
as yet many variables which are unknown and many which are only dimly 
discernible. A better understanding of these will provide important 


foundations for the improvement of educational theory and practice. 
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APPENDIX A. TESTS AND SCALES USED 


SOCIABILITY - IMPULSIVENESS SCALE 


The following is a copy of the sociability-impulsiveness scale 


used in sample selection. 
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Name 
Age 


Questionnaire 


Instructions: 


Here are some questions regarding the way you behave, feel and act. After 
each’ question there’is a "Yes"sa "?" and a "No", 

Try and decide whether "yes" or 'no'' represents your usual way of acting 
or feeling then put a circle round the "Yes" or "No", If you find it im- 
possible to decide put a circle round the '?", but do not use this answer 
except very occasionally, Work quickly, and don't spend too much time over 
any question; we want your first reaction, not a long drawn-out process! 
The whole questionnaire shouldn't take more than a few minutes. Be sure 
not to omit any questions. 


1. Are you reserved and distant except to intimate Yes ? No 
friends? 

2. Do you like to mix socially with people? Yes ? No 

3. Is your motto to take matters of everyday life with Yes ? No 


proper seriousness rather than 'laugh and be merry'? 


4. Do you enjoy opportunities for conversation so that Yes ? No 
you rarely miss a chance for talking to a stranger? 


5. Do you feel it essential to plan ahead carefully Yes t No 
before beginning any undertaking? 


6. Do you tend towards overcautious pessimism? Yes ' No 

7. Would you rate yourself as a happy-go-lucky Yes ? No 
individual? 

8. Are you ordinarily a carefree individual? Yes ? No 

9. Are you inclined to keep in the background on Yes ? No 


social occasions? 


10. Ina group, do you hate having to introduce people Yes 2? No 
to each other? 


11. Are you inclined to be shy in the presence of the Yes ? No 
opposite sex? 


12. When people shout at you, do you shout back? Yes 2? No 


13. If you want to learn about something, would you rather Yes ? No 
do it by reading a book on the subject than by 
discussion? 
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Do you tend towards a rather reckless optimism? 
Do you often crave excitement? 


Are you inclined to keep quiet when out ina 
social group? 


Would you be very unhappy if you were prevented 
from making social contacts? 


Does your natural reserve generally stand in your 
way when you want to start a conversation with an 


attractive stranger of the opposite sex? 


Would you rather spend an evening by yourself than 
go to a dull party? 


Can you usually let yourself go and have a hilari- 
ously good time at a gay party? 


Do you usually take the initiative in making new 
friends? 


Are you inclined to stop and think things over 
before acting? 


Are you a person who is not much given to cracking 
jokes and telling stories to your friends? 


Can you readily get some life into a rather dull 
party? 


Do other people regard you as a lively individual? 
Do you prefer action to planning for action? 


Would you describe yourself as an easy going 
person not concerned to be precise? 


Is it difficult to 'lose yourself' even at a lively 
party? 


On the whole do you prefer the company of books to 
people? 


Are you inclined to limit your acquaintances to a 
select few? 


Would you rate yourself as an impulsive individual? 
Do you tend to be slow and deliberate in movement? 


Would you do almost anything for a dare? 


Yes 
Yes 


Yes 
Yes 


Yes 
Yes 


Yes 
Yes 
Yes 
Yes 
Yes 
Yes 


Yes 
Yes 


Yes 
Yes 
Yes 
Yes 
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Are you happiest when you get involved in some 
project that calls for rapid action? 


Do you often act on the spur of the moment without 
stopping to think? 


Do you like to have many social engagements? 


Are you given to acting on impulses of the moment 
which later land you in difficulties? 


Yes 


Yes 


Yes 


Yes 
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SEMANTIC DIFFERENTIAL 


The following is a copy of the semantic differential used in 


the experiment. 
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Name 


COLOR RATING QUESTIONNAIRE 


The purpose of this study is to measure the meanings of certain 
colors to various people by having them rate them on a descriptive scale. 
Please make your judgments on the basis of what these colors mean to you. 
On the following pages you will find four colors to be rated. Under each 
color are 10 scales. Here is how you are to use these scales: 

If you feel that the color at the top of the page is very closely 


related to one end of the scale, you should place your check mark as 


follows: 

Farr X : : ‘ ; : Unfair 
or 

Fair : : : : : : Na Unfair 


If you feel that the color is quite closely related to one or the 
other end of the scale, you should place your check mark as follows: 


Strong : X : ; : ; : Weak 


or 


Strong ; : : : ; Xx ; Weak 


If the color is only slightly related to one side as opposed to 
the other, then check as follows: 


Beautiful ‘ : Xx ‘ : : ; Ugly 


Or 


Beautiful : : : ; X : : Ugly 


Finally, if you consider the color to be neutral on the scale and 
completely irrelevant, place your mark in the centre space as follows: 


Soft : : : X : ‘ Hard 


Make each item a separate and independent judgment and work quickly. 
Do not worry or puzzle over individual items. It is your first impression 
or immediate feeling that is required. Please do not be careless and 


give your true impression. 
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Unpleasant 
Beautiful 
Hard 

Safe 
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Fair 
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CONCEPT ATTAINMENT TEST FORM 


The following is a copy of the concept attainment test blank with 


the correct answers to all items filled in. 


MeOS TeaT THEMMEATIA Dat 
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CONCEPT ATTAINMENT RESEARCH 
NGMe. 6 cAU ERR se hin wha be we vee BECELOM) 05d se eGe ewe coe 
Fill in your answers for each problem in the spaces indicated. 
Remember that a complete answer to a problem may consist of any num- 
ber of parts from one to four. Place an X in the appropriate space 
whenever a heading does not apply to the problem; that is, whenever 


the attribute is not relevant to the concept. 


Number of 
Borders 


Total Number 
of Figures 


| Shading of 
Figures 


Practice A Circle 1 
Square 
is : 
Circle 
Practice B | a Triangle Striped X 
Square 
ri 2 X Striped Xx | 
pa X Triangle X 2 
| 
X 1 


III | 2 | X 


Circle Shaded 


No Border 


| Striped X 
| 
VII X Circle Shaded No Border 
Triangle | 
VIII 3 | Circle | White 2 
| 
IX X | Square | Shaded 2 


X Xx Circle | Shaded No Border 
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APPENDIX B INSTRUCTIONS USED WITH THE TESTS AND SCALES 


I INSTRUCTIONS GIVEN TO THE SUBJECTS BEFORE TAKING THE 
CONCEPT ATTAINMENT TEST IN THE SAMPLING PROCEDURE 
(GROUP ADMINISTRATION) 

(Examiner passes out answer sheets before beginning) 

"Please fill in your name and section number in the spaces pro- 
Raat, As you can see by the title of the sheet, we are going to do 
some work on concept attainment. Before explaining what this involves, 
I want to assure you that this is in no way a disguised test. The re- 
sults will be confidential and will be used for research purposes only. 
I hope you will find this a learning experience and that you will en+ 
joy participating. 

Briefly this is a study on deductive and inferential reasoning. 
The purpose is to find out more on how people acquire information and 
how they use it to come to conclusions. In order to do this, I have 
prepared a series of problems involving simple figures." 

(Examiner displays the sample set of cards on the blackboard 
ledge) As you can see there are three possibilities regarding the 
number of figures on each card. We can have cards with one figure, 
two figures or three figures." 

(Examiner writes the following on the board:) Number 

one 

two 

three 
Next there are three possibilities regarding the kind of figures. We 
can have a square, a circle or a triangle. (Examiner writes the key 
words on the board as indicated above) 


The next possibility is the variation in shading. The figures may be 
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white, striped, or shaded. (Examiner again writes the key words on 
the board) The last possibility, as you probably have noticed by 

now, is the variation in borders. Cards may have no border, one bor- 
der, or two borders. (Examiner writes key words on the board as be- 
fore) In summary, each card represents four possible dimensions: Num- 
ber, kind, and shading of figures and number of borders. These are 
the only variable to which you will have to attend.'' (Examiner re- 
peats the dimensions for emphasis.) 

"What then, is a concept? Let me give you an example of the 
sort of thing we are after. I have a concept in mind. [I shall give 
you an example which will be either positive or negative. See if you 
can guess what it is.'' (Examiner writes the following on the board:) 

automobile 

bus 

apple 

bicycle 

ship 

airplane 

locomotive 

sled 
"What is the concept? Yes. Wheeled conveyances, You noticed that 
the negative examples did not contain all of the attributes of the 
concept. Note that as I presented you with each successive example 
or non-example, you used the information to develop an hypothesis or 
guess about my concept and then refined or narrowed down the possibi- 
lities. Ina similar way, the concepts we will work with are going to 
be a combination of attributes. I will show you six cards in succession 
and tell you whether the card is positive or negative and your task 


will be to sort this information out and then fill in the concept on 


your sheet. For example, I might select a concept such as two figures 
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and one border. I will show you six cards in a given order and tell 
you whether each card contains or does not contain the concept I have 
in mind. At the end of each series, you will fill in your conclusions 
under the appropriate headings giving the details in each case. Here 
are six cards in which 2 figures and one border are the concept. (Ex- 
aminer shows them in succession stating which is and which is not an 
Beampte) 

"Now just to be sure that you know what is involved and to give 
you some practice, we will do two practice problems. Be sure you fill 
in your answers as required in the appropriate spaces." 

(Examiner administers the practice problems and then answers all 


further questions before proceeding with the main series) 
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IT INSTRUCTIONS GIVEN TO THE SUBJECTS BEFORE TAKING THE 
CONCEPT ATTAINMENT TEST IN THE EXPERIMENTAL PROCEDURE, 

"We will now do the concept formation test which we did in class 
last term. (Examiner passes a test blank to the subject) Please fill 
in your name and section number and read the instructions in order to 
refresh your memory on what the test consisted of. (Examiner pauses) 
You Seebab ly remember that the test consists of figures on a series 
of cards, As you can see by the four columns before you, these figures 
can vary in four ways. First they can vary in terms of the number of 
figures which they contain, They may have either one, or two, or three 
figures. (Examiner shows an appropriate sample card each time.) Next 
they can vary in terms of the kind of figure. The cards may have 
either a triangle, a circle, or a square or any combination of each, 
Next they can vary in terms of shading of the figures. They may be 
either clear, striped, or shaded. The variations will always be as in- 
dicated here; that is, the white and stripes and the shading will al- 
ways be exactly as the samples just shown. Lastly the cards can vary 
according to the number of borders, There may be no border at all, 
one border, or two borders. In review then, the problems will be made 
up from a set of cards which have four major attributes with three pos- 
sible variations under each, Number of figures; one, two, or three, 
kind of figures; circle, triangle, or square; shading of figures: clear 
striped, or shaded and number of borders, one, two, or three. 

Now what is a concept and how are you to identify it? We will 
identify a concept as'a particular combination of some of the attri- 


butes we have just reviewed. Just as we might define a concrete object 
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such as pencil in terms of a number of characteristics such as long, 
slender, fits into the hand, and has a writing edge, we will define 

a concept here in terms of such things as a circle and a square with 
one border. Note that the number of figures or their shading is not 
relevant here, Just as color is not relevant to pencil. (Examiner 
shows three pencils of different colors) Let me show you a set of 
examples by which you might define the concept of circle and a square 
with one border. Now that you know the answer, you can study the 
structure of the problem. Here is the first card. (Examiner shows 

a positive example) This is one as you can see. It may contain ag- 
ditional information but it has the characteristics essential to the 
concept. (Examiner shows the remaining positive and negative examples 
explaining each in turn) Now let us pretend that neither of us knows 
what the concept is and we are faced with the task of identifying it 
from the positive and negative examples given by the six cards. (Ex- 
aminer goes through the cards again and gives examples of the logic 
involved) Here are two practice problems which we will do before be- 
ginning the main series. This is to insure that you are familiar with 
the task. As before, I will show you six cards and tell you whether 
or not each card represents the concept I have in mind. Study each 
card carefully and when you have seen the last card of each problem, 
fill in the answer on the sheet before you. Whenever an attribute 
such as number of figures on the card is not relevant, simply fill in 
an X as indicated, (Examiner gives practice problems A and B and dis- 
cusses any questions which might arise) Now before beginning the main 


series there are two suggestion I should make. Be sure that you dis- 
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tinguish carefully between O and X under the heading Number of Borders. 
O means that no border is part of the concept; that is the border 

must be absent. X means that any number of borders including zero 
will do since borders are not relevant to the concept. Next, you 

need not pay attention to the relationship between the attributes. 

You might be led to believe that 2 figures require 2 borders, or that 
Le is always the square which is shaded or that 2 triangles rather 
than any two figures are relevant to a given concept. (Examiner shows 
examples of these) These are relational concepts because the attri- 
butes are related. The test was specially constructed to avoid this 
type of concept. It contains only conjunctive concepts which means 
that all the defining attributes must be present but that they are 

not necessarily related," (Examiner answers any further questions 
and then gives the main series) ''We will now do the main series. 


Here is the first card. This is one."' (Examiner says "This is one," 


when showing a positive example and "'This is not one," when showing 


a negative example. 
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ITI. INSTRUCTIONS GIVEN TO THE EXPERIMENTAL GROUP BEFORE 
TAKING THE FORM DISCRIMINATION TEST 

"We will now do a test of form discrimination. I am interested 
in individual differences in perception. The test is arranged in the 
form of multiple choice items. I will show you a sample card which 
will contain a given form. Look carefully at this and memorize the 
aetatle of its shape. I will then show you a large sheet which has 
four cards like this mounted on it. The forms on these cards will 
be to select the one out of these four which is most similar to or 
most resembles the sample form,"' (Examiner shows the subject the 
sample card for approximately ten seconds.) Look carefully at this 
form. (Examiner replaces the sample card in the folder and holds up 
the test sheet.) ''Select the one which most resembles the sample. 
You can see that you have four possible answers: Upper right, upper 
left, lower right, lower left. Which is the correct one here?" 

"In order that you may concentrate fully on the items, I shall 
take down your answers and keep the score for you. I will tell you 
after each item whether you were right or wrong. Here is the first 
item. (Examiner says ''Sample' as he holds up the sample card and 


"Test'' as he holds up the test sheet.) 
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APPENDIX C 


SAMPLING AND EXPERIMENTAL DATA 
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I SAMPLING DATA 
EXPERIMENTAL GROUP 


EXTRAVERTS INTROVERTS 
sub.NO. Ext. Sde. Imp. “Con.A. . . sub,No,. Ext, Soc, Imp. ConA. 

1 ae. 19 5 29 ZA. 16 7 6 23 

i 40 16 ) eye Pag 21 7 6 ve 

a a3 Et te a3 23 10 4 4 17 

4 37 1 4 34 24 |i 6 6 18 
FEMALES 5 jy) 14 16 af | 25 ag 11 8 23 
6 a2 If 9 24 26 19 7 6 38 

7 32 14 4 23 | 20 4 9 23 

8 36 10 10 26 28 8 7 e 26 

9 40 ry ce 23 29 ile. 8 2 21 

10 42 Ey 10 34 30 14 3 fs 24 
te 36 17 5 34 SL 22 Le 10 30 
2 41 ity cin 26 es 22 2S 7 25 
js oe 16 3 16 33 14 8 8 30 
14 38 16 8 24 34 22 5 9 pe 
MALES LS ae. to 10 30 35 gl 9 12 27 
16 36 jes 10 23 36 Fi 2 Z 27 
17 38 18 4 30 37 10 1 8 31 
18 38 i 5 25 38 iy 4 13 18 
19 34 14 10 he, 39 20 5 7 33 
20 a is 13 20 40 ‘gl t 6 5 ZL 

Sub. No. - Subject number., Soc. - Sociability Score., 
Imp. - Impulsivity Score., Ext. - Extraversion-Intorversion Score., 


Con. A. - Concept Attainment score on group test. 
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SAMPLING DATA 
CONTROL GROUP 


EXTRAVERTS INTROVERTS 
sub.No. »ExtwieSoc. Imp. Con.A. Sub. NospmExt.ye@ Soc. Imp. Con.A. 
43 43 L7 8 20 61 10 6 za LY 
42 oe 16 8 a3 62 ike i 5 he 
43 33 15 il! 26 63 16 6 2 31 
44 38 18 6 32 64 22 9 7 pa, 
FEMALES 45 41 14 7 28 65 IZ d Le Jt 
46 ae 19 10 ea 66 20 18 4 26 
47 36 17 id iz 67 14 8 = 35 
48 34 lo hig! 24 68 20 7 2 15 
49 of ly 7 27 69 20 10 3 a 
50 38 16 10 34 70 14 4 7 30 
51 eg 18 16 25 Pee LZ a 6 21 
ae 38 19 13 26 72 16 2 5 £1 
Fe 33 13 8 ra | 73 8 4 1 20 
54 41 18 12 18 74 oe 8 4 ef 
MALES 2 39 12 a 37 a2 7 0 4 30 
56 36 1 13 26 76 10 4 m 29 
ae a2 12 8 30 77 18 7 2 16 
58 a6 LS 6 20 78 20 3) Ke 23 
a7 36 ye 13 18 79 21 12 4 33 
60 36 Lo hy ee 80 Ls 2 3 18 
Sub.No. - Subject Number, Soc. - Sociability Score, 
Imp. - Impulsivity Score, Ext. - Extraversion-Introversion Score 


Con.A, - Concept Attainment Score on group test 
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II EXPERIMENTAL DATA 
CONCEPT ATTAINMENT SCORES OF THE EXPERIMENTAL GROUP 


EXTRAVERTS INTROVERTS 
Sub.No. Con.Ar Con.A, Con.Ag . Sub.No, Con.Ap Con.Aj Con.A, 

x 20 6 14 aL 21 6 15 

2 i Le 16 ae 31 9 22 

a 20 8 12 23 21 8 13 

4 30 ua 19 24 19 ) 16 

LES 5 28 10 18 Fis 18 5 13 

6 20 4 16 26 36 14 22 

7 23 9 14 27 ya) ll 14 

8 27 10 17 28 25 7 18 

9 19 5 14 29 19 8 1l 

10 pa igh 18 30 20 4 16 

Vid ya) 10 19 Ik 27 lz 15 

¥2 24 7 17 i 26 10 16 

be) by ’, 10 Bi 27 8 19 

14 im) ’, LZ 34 25 6 i 

LES 15 27 10 i? 35 25 6 19 

16 re yr, 10 36 27 10 Lz 

Ll 30 Ne 19 SF 24 7 17 

18 28 9 ES 38 bi 4 13 

19 ae Ee 20 39 27 11 16 

20 Me 7 Lz 40 14 4 10 
Sub. No. - Subject Number, Con Aq - Concept attainment test, total score 


Con, A, - Concept attainment test score on the four items where black was relevant 
Con. A, - Concept attainment test score on the six items where black was irrelevant 
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EXPERIMENTAL DATA 
CONCEPT ATTAINMENT SCORES OF THE CONTROL GROUP 


EXTRAVERTS INTROVERTS 
Sub.No. Con.Ap Con.Aj Con.A, Sub.No. Con.Ayp Con.A, Con.A, 

41 28 8 20 61 26 10 16 
42 36 14 oe 62 30 10 20 
43 26 i 12 63 30 10 20 
44 34 13 21 64 28 7 21 
LES 45 30 iit! 19 65 31 12 19 
46 34 Lo ca 66 24 7 17 
47 22 9 is 67 34 12 22 
48 23 9 14 68 20 fi Lo 
49 a2 is ae 69 33 tZ 21 
50 33 15 18 70 31 13 18 
51 24 tl 13 rm 24 8 16 
ae 26 9 17 i: 24 8 16 
a3 29 7 20 Le ZO 8 17 
54 23 10 13 74 30 10 20 
LES 55 30 12 18 75 eh | 1l 18 
56 26 8 18 76 34 12 Ze 
57 23 9 14 if 22 7 15 
58 18 if 11 78 28 11 Ly 
59 26 its 14 13 31 11 20 
60 30 LZ 18 80 26 9 17 

Sub.No. - Subject Number. Con. - Concept Attainment Test: Total Score 


Con.Aj - Concept Attainment Test score on the four items where black was relevant 
Con.Ay - Concept Attainment Test score on the six items where black was irrelevant 


